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Description 

Field of Invention 

[0001] The present invention is directed to phenylazole compounds, processes for producing the phenylazole com- 
pounds and drugs for hyperlipemia containing the said phenylazole compounds as the active ingredients. 

Background Art 

[O002] Serious heart diseases, such as myocardial infarction, are a disease induced by hyperlipemia which is the 
primary factor causing of arteriosclerosis. Presently, three types of hyperlipemia have been known, which contain a type 
that raises the concentration of triglyceride known as a lipid in blood, a type that raises the concentration of cholesterol 
in blood, and a type that raises both triglyceride and cholesterol in blood. Since remedy of hyperlipemia is important for 
prevention of myocardial infarction, development for finding new drugs for hyperlipemia provided with excellent activity 
and safe n ess is desired. 

[0003] As the representative drugs for hyperlipemia, pravastatin, simvastatin, clofibrate-type drugs, etc. have been 
known. However, these drugs are not the one that can reduce the lipid in blood and cholesterol simultaneously and to 
an equivalent level. 

[0004] Although a drug which can reduce the amount of triglyceride in blood and cholesterol simultaneously and to 
an equivalent level and has an effect to prevent peroxidized lipid production has been strongly required in view of rem- 
edy and prevention of diseases, such as ischemic heart disease induced by arteriosclerosis, myocardial infarction and 
cerebral infarction, no drug having such effect has been found yet. 

[0005] Recently, on the other hand, it has been reported that intravital formation of peroxidized lipids and the asso- 
ciating radical reactions thereto give various baneful influence to living organisms via damage to the membranes, cells 
and the like. Accordingly, various antioxidants and preventing agents for peroxidized lipids production have been tested 
in order to apply them as a drug for preventing such baneful influence, and research to develop antioxidant drugs have 
been performed basing upon the chemical structures of the antioxidants and the preventing agents for peroxidized lipids 
production. 

[0006] Such antioxidant drugs have been reported, for examples, in J. Amer. Oil Chemists, Soc. 51, 200-203 
(1974), JP Laid-opened No. Sho 61-44840, JP Laid-opened No. Hei 1-104033, JP Laid-opened No. 2-121975, EP No. 
345593, EP No. 483772, etc., however, the drugs disclosed in these references have problems of insufficient antioxi- 
dant effect and unacceptable side effect, and they are not exactly allowable to be used practically. 
[0007] As the similar compounds to the compounds of the present invention, imidazolylphenyl derivatives, which 
have an effect to inhibit cholesterol biosynthesis, are disclosed in WO 95/29163. 

[0008] Further, compounds represented by the following chemical structure are disclosed in DE No. 3,407,505 as 
a cure for arthritis. 




[0009] In addition, although carbonylaminophenylimidazole derivatives are disclosed in JP Laid-opened No. Sho 
55-69567 gazette, EP No. 324377 gazette and EP No. 458037 gazette, there is no compound which has an effect to 
reduce the concentration of lipids in blood, and no cyclic carbonylaminophenylazole compound identical to the com- 
pounds of the present invention has been reported. 
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Disclosure of the Invention 

[001 0] It is an object of the present invention to provide a drug capable of reducing more amount of triglyceride and 
cholesterol in blood simultaneously and to an equivalent level than the effect given by conventional drugs and further 

5 having an effect to prevent peroxidized lipids production. 

[001 1] After giving investigation to achieve such purpose by the inventors of the present invention, compounds hav- 
ing an effect to remarkably reduce the amounts of triglyceride and cholesterol in blood simultaneously and to an equiv- 
alent level were found, and the compounds further having antioxidant effect and an effect to prevent peroxidized lipids 
production were also found, which thereby constituting the present invention. 

w [001 2] The present invention is directed to; 

(a) phenylazole compounds represented by a general formula (1) and pharmaceutically acceptable salts thereof; 
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wherein R 1 represents hydrogen or optionally substituted C A . S alkyl, 

A represents imidazolyl optionally substituted with a group represented by following formulas shown below or 
optionally substituted pyrazolyl, 
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wherein R 2 and R 3 each independently represent optionally substituted C^. e alkyl, R 4 represents optionally 
substituted C^ G alkyl, alkylcarbonyl or benzoyl, n represents 0 or an integer of 1-3, p represents 0 or an 
integer of 1 -2, and when both n and p are an integer of 2 or more, R 2 and R 3 may be the same or different, 
B represents a group represented by either of the following chemical structures; 
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wherein R 5 and R 6 each independently represent hydrogen, cyano, hydroxy, halogeno, C^e alkyl, C^. 6 alkoxy, 
C 2 . 6 alkenyl, C 2 _ 6 alkynyl, C 2 . 6 alkenyloxy, C 2 . 6 alkynyloxy, C^e acyloxy, C3_ 6 cycloalkyl, or optionally substi- 
tuted phenyl, k represents 0 or an integer of 1-15, provided, R 5 and R 6 may be the same or different when k is 
an integer of 2 or more; 

Y represents a bonding, or O, S, S0 2 , CO, OCH 2 , N(R 7 )CO or N(R 7 ), wherein R 7 represents hydrogen or 
optionally substituted C alkyl; 

2 represents a saturated or unsaturated heterocyclic group containing 1-4 optionally substituted N, optionally 
substituted O or optionally substituted S, optionally substituted benzoquinonyl or optionally substituted naph- 
thoquinonyl; 

(b) the compounds represented by the general formula (1) described above, wherein Z represents optionally sub- 
stituted chroman-2-yl, optionally substituted 2,3-dihydrobenzofuran-2-yl, optionally substituted thiochroman-2-yl, 
optionally substituted 2,3-dihydrobenzothiophen-2-yl, optionally substituted 1 ,3-benzoxathiol-2-yl, optionally sub- 
stituted 1 ,4-benzoquinon-2-yl or optionally substituted 1 ,4-naphthoquinon-2-yl; 

(C) the compounds represented by the general formula (1) described above, wherein Z is a group represented by 
any of chemical structures (A), (B) and (C) shown below; 




<A) (B) (C) 



wherein * represents asymmetric carbon atom, X 1 represents oxygen or sulfur, and q represents an integer of 
1 or 2, 

R 8 , R 9 , R 12 , R 13 and R 14 each independently represent hydrogen or C^ G alkyl, and R 10 and R 11 each inde- 
pendently represent hydrogen, C^e alkyl or C^ 6 alkoxy, 

G represents a group represented by either formula of OR 15 or NHR 16 , wherein R 15 and R 16 each represent 
hydrogen, C A . e alkylcarbonyl or optionally substituted benzoyl, R 17 and R 18 each independently represent 
hydrogen, methyl or methoxy, or R 17 and R 18 may form a ring in together represented by a formula, #- 
CH 2 CH 2 CH 2 -#, "-CH 2 CH=CH-#, #-CH=CHCH 2 -#, #-CH 2 CH 2 CH 2 CH 2 -# or #-CH=CHCH=CH-#, wherein # 
represents that these groups are bonding to a quinone ring at the bonding site of R 17 and R 18 , and R 19 repre- 
sents hydrogen or methyl; 

(d) the compounds represented by the general formula (1) described above, wherein Z represents an optionally 
substituted heterocyclic group, which is furyl, thienyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyridyl, pyrimidinyl, 
pyrazinyl, pyridazinyl, dihydropyridazinyl, pyrazolyl, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, pyranyl, thi- 
opyranyl, piperidinyl, flavonyl, dithiolanyl, benzofuranyl, benzothiophenyl, quinolyl, isoquinolyl, quinoxalinyl, benz- 
thiazolyl, benzoxazolyl, benzoxadinyl, benzimidazolyl, indolyl, indazolyl, 3,4-methylenedioxyphenyl, 
dihydrofuranopyrimidinyl, dihydrothienopyrimidinyl, dihydropyrrolopyrimidinyl, camphanyl, tetrahydrothianaphthe- 
nyl, cyclopenta[2,1-f]indolinyl, imidazopyrimidinyl, pyrrolopyridyl, furanopyridyl or xanthinyl; 

(e) the compounds represented by the general formula (1) described above, wherein Z is an optionally substituted 
heterocyclic group, wherein the substituents are same or different ones selected from a group consisting of 
hydroxy, nitro, halogeno, alkyl, C A . 6 alkoxy, haloalkyl, optionally subituted phenyl, optionally substituted 
benzyl C A . G alkylsulfonyl or oxo; 

(f) the compounds represented by the general formula (1) described above, wherein A is 1 -imidazolyl or 1H-pyra- 
zol-5-yl to be substituted at the 4th position of the benzene ring; 

(g) a process to produce the compounds represented by the general formula (1) described above, characterized in 
that the compounds are produced by dehydrating and condensing an amine compound represented by a general 
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formula (2); 




( 2 ) 



wherein A and R 1 are as defined above, and a carboxylic acid represented by a general formula (3); 

HOOC-B-Y-Z (3) 

wherein Y and Z are as defined above; 

(h) a process to produce compounds represented by a general formula (V); 




c i * ) 



wherein A is as defined above, and B\ Y' and Z' are respectively as defined for B, Y and Z except halogenated 
30 groups with a halogenating agent, such as hydroxy and amino, by halogenating a carboxylate compound repre- 

sented by a general formula (3'); 

HOOC-B'-Y'-Z (3*) 

35 wherein B', Y' and Z' are as defined above, to prepare an acid chloride represented by a general formula (4); 

CIOC-B'-Y'-Z' (4) 

wherein B', Y* and Z' are as defined above, and subjecting the obtained acid chloride to a reaction with an amine 
40 represented by the general formula (2); and 

(i) drugs for hyperlipemia containing one or more compounds represented by the general formula (1) described 
above and/or the pharmaceutical^ acceptable salts thereof as the active pharmaceutical ingredient. 



Best Mode for carrying out the Invention 

[0013] In the general formula (1) described above, C^. 6 alkyl, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
s-butyl and t-butyl, is given for R 1 , however, it is preferable to give either hydrogen or methyl for R 1 . 
[0014] For A, imidazolyl or pyrazolyl each represented by the following chemical formula is given; 



55 



6 



EP 1 101 759 A1 





(R 3 )» 



E 4 



and in the formula, as the C^e alkyl represented by R 2 , R 3 and R 4 , methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s- 
butyl, t-butyl and the like can be given. Further, these C,. G alkyls may be substituted by halogeno, such as chlorine, bro- 
mine, fluorine and iodine, and the like. 

[0015] As examples for C,_ 6 alkylcarbonyl specified for R 4 , acetyl, propionyl, butylyl, isobutylyl, valeryl, pivaloyl, etc. 
can be given. 

[0016] In addition, for the pyrazolyl, the tautomerism structures shown below may be given, when R 4 is hydrogen. 



[0017] As A described above, 1 -imidazolyl, 1 H-pyrazol-5-yl, 1 H-pyrazol-4-yl, 1 -methylpyrazol-5-yl, 1 -methylpyrazol- 
3-yl and 1 -benzylpyrazol-4-yl are preferably given. 

[0018] R 5 and R 6 in B defined above each independently represent hydrogen, cyano, hydroxy, halogeno, such as 
chlorine, bromine, fluorine and iodine, C^e alkyl, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl and t- 
butyl, C^e alkyl optionally substituted with halogeno, such as chlorine, bromine, fluorine and iodine, C^. 6 alkoxy, such 
as methoxy, ethoxy, propoxy and isopropoxy, or the like, C^. e alkoxy, such as methoxy, ethoxy, propoxy, isopropoxy and 
butoxy, C 2 . 6 alkenyl, such as ethenyl, 1 -propenyl, 1 -methylvinyl, allyl, 1-methylallyl and 2-butenyl, C 2 _ 6 alkynyl, such as 
ethynyl, 1-propynyl and 2-propynyl, C 2 _ 6 alkenyloxy, such as ethenyloxy, 1 -propenyloxy, 1 -methylvinyloxy, allyloxy, 1- 
methylallyloxy and 2-butenyloxy, C 2 . 6 alkynyloxy, such as ethynyloxy, 1 -propynyloxy and 2-propynyloxy, C^. 6 acyloxy, 
such as acetoxy, propynyloxy and butylyloxy, C3_ 6 cycloalkyl, such as cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyl, or phenyl optionally having substituents at the arbitrary positions on the benzene ring. 
[0019] As the substituent for the phenyl described above, nitro, halogeno, such as chlorine, bromine, fluorine and 
iodine, C n . 6 alkyl, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl and t-butyl, C,_ G alkoxy, such as meth- 
oxy, ethoxy, propoxy, isopropoxy and butoxy, and C^. e haloalkyl, such as chloromethyl, dichloromethyl, trichloromethyl, 
trifluoromethyl, 1 -fluoroethyl, 1,1-difluoroethyl and pentafluoroethyl, can be given. 

[0020] k represents 0 or an integer of 1 -1 5, and when k is 2 or more, plural numbers of R 5 and R 6 exist respectively, 
and these plural R 5 and R 6 may be same or different each other. 

[0021] Among the groups exemplified for R 5 and R 6 in B described above, hydrogen, methyl and phenyl are prefer- 
able ones, and k is preferably 0, 1 , 2, 3, 4 or 5. 

[0022] Y is O, S, S0 2 , CO, OCH 2 , N(R 7 )CO or N(R 7 ), and as examples for R 7 , hydrogen, methyl, ethyl, propyl, iso- 
propyl, butyl, s-butyl, t-butyl or C^e alkyl optionally substituted with halogeno, such as chlorine, bromine, fluorine and 
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iodine, or C^. s alkoxy, such as methoxy, ethoxy, propoxy and isopropoxy, can be given. 

[0023] As examples for the groups represnted by Z, the following cyclic groups can be given. 

(DOptionally substituted chroman-2-yl, optionally substituted 2,3-dihydrobenzofuran-2-yl, optionally substituted thi- 
ochroman-2-yl, optionally substituted 2,3-dihydrobenzothiophene-2-yl, or optionally substituted 1 ,3-benzoxathiol-2- 

yi- 

As examples for the group represented by Z, groups represented by the following chemical formulas can be 
given. 



\ — o 





<C) 



wherein *, X 1 and q are as defined above. 

R 8 , R 9 , R 12 , R 13 and R 14 each independently represent hydrogen or C A . 6 alkyl, and R 10 and R 11 each repre- 
sent hydrogen, C^ 6 alkyl or C^. 6 alkoxy. 

As examples forthe C,_ 6 alkyl represented by R 8 , R 9 , R 10 , R 11 , R 12 , R 13 and R 14 , methyl, ethyl, propyl, isopro- 
pyl, butyl, isobutyl, s-butyl, t-butyl, etc. can be given. 

As examples for the alkoxy represented by R 1 ° and R 11 , methoxy, ethoxy, propoxy, isopropoxy, butoxy, etc. 
can be given. 

G described above is preferably a group represented by a formula, OR 15 , NHR 16 or the like, wherein R 15 and 
R 16 each independently represent hydrogen acyl or optionally substituted benzoyl. As examples for the C,. 6 
alkylcarbonyl represented by R 15 and R 16 , acetyl, propionyl, butylyl, isobutylyl, valeryl, isovaleryl, pivaloyl, etc. can 
be given. As examples for the substituent for the optionally substituted benzoyl described above, halogeno, such 
as fluorine, chlorine and bromine, C U6 alkyl, such as methyl and ethyl, C^. 6 alkoxy, such as methoxy, ethoxy and 
isopropoxy, nitro, cyano, etc., those which may be substituted at arbitrary positions on the benzene ring, can be 
given. 

R 17 and R 18 each independently represent hydrogen, methyl or methoxy, or R 17 and R 18 may be associated 
to form a ring represented by a formula, #-CH 2 CH 2 CH 2 -#, #-CH 2 CH=CH-#, #-CH=CHCH 2 -#, #-CH 2 CH 2 CH 2 CH 2 - 
# or #-CH=CHCH=CH-#, wherein # represents that these groups are respectively bonding to quinone ring at the 
bonding site of R 17 and R 18 , and R 19 represents hydrogen or methyl. 

<2)As examples forthe optionally substituted and saturated or unsaturated heterocyclic group containing 1-4 N, O 
or S atoms, groups represented by general formulas shown in the following can be given. 

[0024] In the following formulas, there is no limitation for the substitution position of the heterocyclic group and of 
the substituents. In case that each heterocyclic group has more than 2 substituents, such substituents may be the same 
or different with each other. 



Zl: 



-(R ,0 )b 



(A line passing through two rings of the fused ring represents that either ring maybe substituted. The same definition 
shall be applied as well in the followings.) 
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wherein X 2 represents NR 21 , S or O, 

R 2 ° represents hydroxy, nitro, halogeno, C^. 6 alkyl, C v6 alkoxy, C,_ 6 haloalkyl or optionally substituted phenyl, 
R 21 represents hydrogen, C V6 alkyl, C^. 6 haloalkyl or optionally substituted benzyl, 
R 22 represents hydroxy, halogeno, C^e alkyl, C U6 alkoxy, C^e haloalkyl or optionally substituted phenyl, 
R 23 represents hydroxy, oxo, halogeno, C,. e alkyl, C^. e alkoxy or C^e haloalkyl, 

R 24 , R 25 , R 26 , R 27 , R 28 , R 29 and R 3 ° each independently represent hydrogen, hydroxy, nrtro, halogeno, C V6 alkyl, 

C^e alkoxy or C A _ G haloalkyl, 

a represents 0 or an integer of 1 -3, 
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b represents 0 or an integer of 1-5, 
c represents 0 or an integer of 1-4, 
d represents an integer of 1 or 2, 
e represents 0 or an integer of 1 or 2, 
f represents 0 or an integer of 1 -6, 
g represents 0 or an integer of 1 -7, 
and h represents 0 or an integer of 1 -9. 

[0O25] The most preferable heterocycles among the heterocycles represented by Z1 through Z35 are the ones rep- 
resented by Z2, Z3, Z4, Z8, Z22 and Z23. 

[0O26] The compounds of the present invention represented by the general formula (1) are produced, for example, 
according to the following processes. 

Process 1 

[0O27] 



A ^^-»H + HOOC-B-Y-Z 



Dehydration 
and 

Condensation 
— > 




( 2 ) 



(3) 



0 

-NC- 
i 

V 



B-Y-Z 



( 1 ) 



wherein A, B, R 1 , Y and Z are as defined above. 

[0028] This process is to obtain the objective compounds of the present invention, that is amide derivatives repre- 
sented by a general formula (1 ), by dehydrating and condensing a carboxylate compound represented by a general for- 
mula (3) and an amine represented by a general formula (2) according to a commonly-known method. 
[0029] This dehydrating and condensing reactions is carried out in the presence of an appropriate condensing 
agent. In this reaction, as the condensing agent, 1 ,3-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcar- 
bodiimide, 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline and the like can be used, for example. 
[0030] This reaction may be proceeded faster by means of coexistently using N-hydroxysuccinimide, 1 -hydroxyben- 
zotriazole, or 3,4-dihydro-3-hydroxy-4-oxo-1 ,2,3-benzotriazine. 

[0031] As the solvent to be used in the reaction, any solvents which are inactive to the reaction can be used, and 
for examples, ethers, such as diethyl ether, tetrahydrofuran (THF) and 1,4-dioxane, aromatic hydrocarbons, such as 
benzene, toluene and xylene, halogenated hydrocarbons, such as dichloromethane, chloroform and 1,2-dichlo- 
roethane, acetonitrile, dimethylformamide (DMF), dimethylsulfoxide (DMSO), pyridine, etc. can be used as the said sol- 
vent. 

[0032] The reaction is carried out under a temperature ranging from -15°C to the boiling point of the solvent used, 
and preferably in a range of from 0 to 80°C. 

Process 2 

[0033] Among the compounds of the present invention, the compounds represented by the general formula (1), 
wherein the groups represented B, Y and Z are inactive against the halogenating agent, can be prepared according to 
the following reaction equation. 
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NH 



HOOC-B'-Y'-Z' ~—> C10C : B'-Y' -V 



Halogenation ^ 2) 



<3' ) (4) 



0 



( 1 - 1 ) 



wherein A and R L are as defined above, B\ Y' and T are as defined above for B, Y and Z except the groups, such as 
hydroxy and amino, which are sensitive to halogenation with a halogenating agent. 

[0034] Namely, this reaction is to obtain an acid chloride (4) by subjecting a carboxylate derivative represented by 
a general formula (3') to a reaction with a halogenating agent, such as thionyl chloride, phosphorous pentachloride and 
oxalyl chloride oxalate, and then to subject the obtained acid chloride to a reaction with an amine represented by a gen- 
eral formula (2) in an inactive organic solvent and in the presence of a base. 

[0035] As the solvent to be used in the reaction, any solvents inactive to the reaction can be used without limitation, 
ethers, such as diethyl ether, THF and 1,4-dioxane, aromatic hydrocarbons, such as benzene, toluene and xylene, hal- 
ogenated hydrocarbons, such as dichloromethane, chloroform and 1 ,2-dichloroethane, acetonitrile, DMR DMSO, pyri- 
dine, etc. can be used, for examples. 

[0036] As the base to be used in the reaction described above, amines, such as triethylamine, pyridine and 1,8- 
diazabicyclo[5,4,0]undec-7-ene (DBU), and inorganic bases, such as sodium hydrogencarbonate, sodium carbonate, 
potassium carbonate and sodium hydroxide, can be used, for examples. 

[0037] The reaction is carried out under a temperature ranging from -15°C to the boiling point of the solvent used, 
and preferably at a temperature of from 0 to 80°C. 



Process 3 



[0038] Among the compounds specified in the present invention, the compounds of which part represented by Z is 
quinone ring derivative can be produced according to the following reaction formula. 
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wherein A, B, R 1 , R 17 , R 18 , R 19 and Y are as defined above. 

[0039] The quinone derivatives represented by the general formula (1-2) can be prepared by producing the amide 
compound represented by the general formula (5) according to the same process described in the Process 1 or 2 and 
then subjecting the obtained amide compound to a reaction with an oxidizing agent. 

[0040] As the said oxidizing agent, silver oxide, cerium ammonium nitrate or the like can be used. When silver oxide 
is used, the reaction is carried out in either water or water-contained organic solvent, such as dioxane and acetonitrile, 
in the presence of nitric acid under a reaction temperature of from -10°C to 30°C. Whereas, when cerium ammonium 
nitrate is used as the oxidizing agent, the reaction is carried out in a water-contained organic solvent, such as methanol 
and acetonitrile, either alone or in the presence of pyridine-2,6-dicarboxylate N-oxide, pyridine-2,4,6-tricarboxylic acid, 
pyridine-2,6-dicarboxylic acid or the like. The said reaction is carried out under a reaction temperature of approximately 
from -5°C to 20°C. 

[0O41] Among the carboxylic acid compounds represented by the general formula (3) described above, the com- 
pounds wherein the part represented by Y is bonding can be produced according to known processes reported in ref- 
erences, such as Collection Czechoslov. Chem. Commun., 24, 1689-1694 (1959), J. Amer. Oil Chemists' Soc..51. 200- 
203 (1974), J. Org. Chem., 54, 561-569 (1989), J. Med. Chem., 33, 1491-1496 (1990), WO 97/49388, JP Laid-open No. 
Sho 61-44840 Gazette, J. Org. Chem., 54, 3303-3310 (1989), J. Med. Chem., 32, 2214-2221 (1989), and Chem. 
Pharm. Bulk, 3Q, (8)2797-281 9 (1 982). 

[0042] The compounds represented by the general formula (3) wherein Y is N(R 7 )CO can be produced according 
to the following reaction process. 
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Dehydration and 
Condensa tion 

ROOC-B-NH +■ HOOC-D : > 

V 

(6) (7) 



0 Hydrolysis 0 

ROOC-B-NC — Z > HOOC-B-NC— Z 

i i 

R 7 B 7 

( 8 ) ( 9 ) 



wherein B, Z and R 7 are as defined above. 

[0043] Namely, the amide compounds represented by the general formula (8) is obtained by dehydrating and con- 
25 densing the carboxylic acid derivative represented by the general formula (7) and an amine compound represented by 
the general formula (6) according to the same process as described in the Process 1 . Then, the ester part of the com- 
pound represented by the general formula (8) is hydrolyzed according to a publicly-known process to obtain the carbox- 
ylic acid derivative represented by the general formula (9). 

[0044] After the completion of the reaction, the objective compounds can be obtained by employing a common 
30 process for refining. 

[0045] The chemical structures of the compounds specified in the present invention are determined by analytical 
means of IR, NMR, MS, etc. 

[0046] Though optical isomers and tautomers may be produced in the compounds (1 ) of the present invention, and 
the material compounds (3), (4) and (9), all of these isomers and tautomers fall within the scope of the compounds 

35 according to the present invention. 

[0047] As pharmaceutically acceptable salts of the compounds represented by the general formula (1), salts of 
inorganic acids, such as chloric acid, sulfuric acid, nitric acid and phosphoric acid, and salts of organic acids, such as 
acetic acid, propionic acid, lactic acid, succinic acid, tartaric aicd, citric acid, benzoic acid, salicylic acid, nicotinic acid 
and heptagluconic acid, are given as the examples. These salts can be easily prepared according to commonly-known 

40 synthetic processes. 



(Drug for Hyperlipemia) 

[0048] The compounds of the present invention strongly reduce the both amounts of triglyceride and cholesterol in 

45 blood to an equivalent level and are useful as a drug for hyperlipemia. 

[0049] Among the compounds of the present invention, the compounds represented by the general formula (1), 
wherein 2 is optionally substituted chroman-2-yl, optionally substituted 2,3-dihydrobenzofuran-2-yl, optionally substi- 
tuted thiochroman-2-yl, optionally substituted 2,3-dihydrobenzothiophen-2-yl, optionally substituted 1 ,3-benzoxathiol-2- 
yl, optionally substituted benzoquinonyl or optionally substituted naphthoquinonyl, have effects of antioxidizing and 

so inhibiting the production of peroxidized lipids, and therefore, those compounds can inhibit the attack and development 
of arteriosclerosis by preventing the oxidative deformation of LDL, so that these compounds can be a remedy not only 
for arteriosclerosis but also for various diseases caused by oxidative effect, such as senile dementia, heart diseases, 
cancer, diabetes meilitus, gastral diseases, burn injury, ophthalmic diseases, and renal diseases. In case of ishemic 
organ diseases, such as cerebral apoplexy and myocardial infarction, various active enzymes are generated at the 

55 time of blood re-perfusion in an ishemic part, arid tissues are further damaged due to destruction of cell membranes 
caused by peroxidized lipids formation reaction. The compounds of the present invention having an antioxidizing effect 
can be a remedy for ishemic organ disorder since those compounds can prevent to cause damage to tissues in ishemic 
lesion parts. 
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[0050] When administrating the compounds of the present invention as a drug for any of such diseases as 
described above, the compounds represented by the general formula (1 ) or the pharmaceutical acceptable salts thereof 
can be administrated in either their pure form or any forms which are useful as a drug and pharmaceutical^ accepted 
for the administration. 

[0051] For example, the compounds of the present invention and the pharmaceutically acceptable salts can be 
administrated in an appropriate dosage form which allows prescription with accurate dosages and is easy to adminis- 
trate orally, transnasally, non-orally, locally, dermally or transrectally, in a dosage form in any of solid, semisolid, tyophi- 
lized powder or liquid, such as tablets, suppositories, pills, soft or hard capsules, powders, liquids, suspensions, 
aerosols and the like. 

[0052] As the composition of the pharmaceutical dosage forms, customarily- used pharmaceutically acceptable car- 
riers, fillers and the compound represented by the formula (1) of the present invention as either the sole active ingredi- 
ent or one of the active ingredients are contained, and other drugs, components for formulation use, carriers, adjuvants 
and the like can be also combined. 

[0053] The pharmaceutically acceptable composition contains one or more of the compounds represented by the 
general formula (1) or pharmaceutically acceptable salts thereof in an amount of 1-99% by weight and an appropriate 
filler for pharmaceutical use in an amount of 99-1% by weight depending upon desired application modes. Preferably, 
the composition contains one or more compounds of the formula (1) and/or the pharmaceutically acceptable salts in an 
amount ranging from 5 to 75% by weight and appropriate fillers for pharmaceutical use in an amount for the rest. 
[0054] The preferable route for administration for the pharmaceutically acceptable composition is oral and simpli- 
fied standard dose for administration per day for the composition, which is determined and adjusted basing upon the 
degree of hyperlipemia to be treated, is applied. Such pharmaceutical composition for oral administration use is pre- 
pared with one or more compounds of the formula (1 ) and/or the pharmaceutically acceptable salts thereof and by add- 
ing arbitrary commonly-used fillers, such as mannitol, milk sugar, starch, gelatinized starch, magnesium stearate, 
saccharin sodium, talc, cellulose ether derivatives, glucose, gelatin, sucrose, citrates and propyl gallate, all of those 
which are pharmaceutical use. 

[0055] The pharmaceutical compositions prepared as described above are applied in any forms of liquid, suspen- 
sion, tablet, pill, capsule, powder, repository effusing preparation, suppository or the like. 

[0056] For such pharmaceutical compositions, it is also capable and useful to add a diluent, such as milk sugar, 
sucrose and calcium phosphate, a disintegrator, such as sodium chroscarmerose and its derivatives, a lubricant, such 
as magnesium stearate, a binding agent, such as starch, acacia, polyvinylpyrrolidone, gelatin and cellulose ether deriv- 
atives, to the compositions. 

[0057] Incase of suppositories, it is preferable to disperse the compound of the formula (1) or the pharmaceutically 
acceptable salt thereof into a carrier gradually dissolvable in human body, such as polyoxyethylene glycol or polyethyl- 
ene glycol (PEG), for examples, PEG1000 (96%) or PEG4000 (4%), to prepare the formulation. 

[0058] The pharmaceutically acceptable composition in liquid preparation according to the present invention can be 
prepared into solution or suspension form by either dissolving or suspending one or more compounds of the formula (1 ) 
or the pharmaceutically acceptable salts thereof in an amount of 0.5 to 50% by weight and arbitrary pharmaceutically- 
usable adjuvant in a carrier, such as water, saline solution, aqueous dextrose solution, glycerol and ethanol. 
[0059] To the pharmaceutical composition according to the present invention, it is also useful to add a small amount 
of assisting elements, such as humectants, emulsifiers, pH buffer agents and antioxidants, for examples, citric acid, 
sorbitan monolaurate, triethanolamine oleate, butylated hydroxytoluene and the like, if required. 
[0060] These pharmaceutical preparations are prepared according to any commonly-known method, for example, 
a method taught in Remington's Pharmaceutical Sciences, vol. 18, Mack Publishing Company, Easton, Pennsylvania, 
1990, etc. 

[0061] One or more compounds represented by the general formula (1) and the pharmaceutically acceptable salts 
thereof are administrated at their effective doses, respectively, which may be varied depending upon the personal con- 
dition and the pathological state of hyperlipemia patients. Normally, the effective dose per 1 Kg body weight per day of 
the compound of the formula (1) is from approximately 0.14 to approximately 14.3 mg/kg/day, and preferably from 
approximately 0.7 to approximately 10 mg/kg/day, and more preferably from approximately 1.4 to approximately 7.2 
mg/kg/day. 

[0O62] For example, when administrating to a human having the body weight of 70 kg, the appropriate dose per day 
of the compound of the formula (1 ) and the pharmaceutically acceptable salt thereof may be in a range of from approx- 
imately 10 mg to approximately 1.0 g, and preferably from approximately 50 mg to approximately 700 mg, and more 
preferably from approximately 1 00 mg to approximately 500 mg. 

[0063] Now, the representative compounds according to the present invention are presented in Tables 1 and 2. 
Abbreviations and marks in the tables represent the following means. 

Me : methyl, Et : ethyl, Bu : butyl, Ph : phenyl 
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a1 : 1 -imidazole, a2 : 1H-pyrazol-5-yl, 
a3 : 1 H-pyrazol-4-yl, 
a4: 1-methylpyrazol-5-yl, 
a5 : "l-methylpyrazol-3-yl, 
a6 : benzylpyrazol-4-yl, 
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H 


-CH*- 


h i b 


Ue 


-(CH,),- 


hi. 


Me 


-CB,- 


hi 9 


H 


-CH=CH- 


h lT 


H 


-(CB,).- 


h>. 


Me 


-CH=CH- 


h,i 


Me 


-(CB,),- 


ht. 


H 


-CH=CH-CH=CH 


ht. 


« 


-CCH,),- 


ht. 


Me 


-CH=CH-CH=CH 


hi. 


Me 


-(CH.).- 


h.. 


B 


— 


h<. 


H 


-<CH»)«- 


ht. 


Me 


— 


h,. 


Me 


-(CH,)«- 


ht. 


H 


-CH»- 


hi. 


H 


-(CH,)s- 


h>. 


Me 


-CH,- 


h,. 


Me 


-<CH,)s- 


hi. 


H 


-(CHt),- 


bn 


H 


-CH=CH- 


h.t 


Me 


-(CH,),- 


bi« 


Me 


-CH=CH- 


ht. 


H 


-(CH,),- 


hi. 


H 


-CH=CK-CH?CH 


h i « 


Me 


-(CR.).- 


ht. 


Me 


-CH=CH-CH=CH 


h.« 


R 


-CCH,)«- 


h ia 


M 


(CH.).CH(Pb) 


h,. 


Me 


-CCH,),- 


hi. 


H 


-CH(Me)CH,- 


bt. 
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w 



20 



Table 2 




0 

a2-f VNC-B-Y 
H 




, 5 a3-<f \- NC-B-Y-Z 

H 





/ — \ s 
a5 ~ v_/ "* F' B_Y_Z 



25 ^ H 




30 



35 




NC-B-Y-Z 
Me 



a2- 




0 

NC-B-Y 
l 

He 



40 




NC-B-Y-Z 
ie 



a4- 




0 

NC-B-Y 

i 

Me 



45 



50 




a5-/V 



NC-H-Y- Z 
Me 



a6- 




-/\- 



0 

NC-B-Y 
Me 



55 
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Table 2-1 



Compounds of which B and Y are single bonding. | 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z1-1 


Z2-9 


Z2-29 


Z3-8 


Z8-8 


Z14-1 


Z21-2 


Z1-2 ! 


Z2-10 


Z2-30 


Z3-9 


Z8-9 


Z15-1 


Z21-3 


Z1-3 


Z2-11 


Z2-31 


Z3-10 


Z8-10 


Z15-2 


Z22-1 


Z1-4 


Z2-12 


Z2-32 


Z4-1 


Z8-11 


Z15-3 


Z22-2 


Z1-5 


Z2-13 


Z2-33 


Z4-2 


Z9-1 


Z15-4 


Z23-1 


Z1-6 


Z2-14 


Z2-34 


Z4-3 


Z9-2 


Z15-5 


Z24-1 


Z1-7 


Z2-15 


Z2-35 


Z4-4 


Z10-1 


Z15-6 


Z25-1 


Z1-8 


Z2-16 


Z2-36 


Z4-5 


Z10-2 


Z16-1 


Z26-1 


Z1-9 


Z2-17 


Z2-37 


Z5-1 


Z10-3 


Z16-2 


Z27-1 


Z1-10 


Z2-18 


Z2-38 


Z5-2 


Z10-4 


Z18-1 


Z28-1 


Z1-11 


Z2-19 


Z2-39 


Z6-1 


Z11-1 


Z19-1 


Z29-1 


Z1-12 


Z2-20 


Z2-40 


Z6-2 


Z11-2 


Z19-2 


Z30-1 


Z2-1 


Z2-21 


Z2-41 


Z7-1 


Z11-3 


Z19-3 


Z33-1 


Z2-2 


Z2-22 


Z3-1 


Z8-1 


Z12-1 


Z19-4 


Z35-1 


Z2-3 


Z2-23 


Z3-2 


Z8-2 


Z12-2 


Z1 9-5 




Z2-4 


Z2-24 


Z3-3 


Z8-3 


Z12-3 


Z19-6 




Z2-5 


Z2-25 


Z3-4 


Z8-4 


Z13-1 


Z19-7 




Z2-6 


Z2-26 


Z3-5 


Z8-5 


Z13-2 


Z19-8 




Z2-7 


Z2-27 


Z3-6 


Z8-6 


Z13-3 


Z20-1 • 




Z2-8 


Z2-28 


Z3-7 


Z8-7 


Z13-4 


Z21-1 





39 



EP 1 101 759 A1 



Table 2-2 



D 
0 


Y 


z 


I 8 


y_ 


z 




0 


Zl-1 


-CHj- 


0 


22-15 


-CHj- 


0 


21-2 


-CHj- 


0 


Z2-16 


-CHj- 


0 


Zl-3 


-CH,- 


0 


Z2-17 


-CH»- 


0 


Zl-4 


-CH,- 


0 


Z2-18 


-CH»- 


0 


Zl-5 


-CH,- 


0 


Z2-19 


-CH,- 


0 


Zl-6 


-CH,- 


0 


Z2-20 


-CH,- 


0 


Zl-7 


-CH,- 


0 


22-21 


-CH,- 


0 


21-8 


-CH,- 


a 


22-22 


-CH,- 


0 


21-9 


-CH,- 


0 


22-23 


-CH,- 


0 


21-10 


-CH,- 


a 


22-24 


-CH,- 


0 


21-11 


-CHj- 


0 


Z2-25 


-CH,- 


0 


21-12 


-CH,- 


0 


Z2-26 


-CH«- 


0 


Z2-1 


-CH»- 


0 


22-27 


. -CH,- 


0 


22-2 


-CH,- 


0 


22-28 


-CH,- 


0 


22-3 


-CH,- 


0 


22-29 


-CH,- 


0 


22-4 


-CH,- 


0 


22-30 


-CH,- 


0 


22-5 


-CJU- 


0 


22-31 


-CH»- 


0 


Z2-6 


-Cfl,- 


0 


Z2-32 


-CHi- 


0 


Z2-7 


-CH,- 


0 


22-33 


-CH»- 


0 


22-8 


-CH,- 


0 


22-34 


-CHj - 


0 


Z2-9 


-CH,- 


0 


Z2-35 


-CH»- 


n 


79- 1 ft 




n 
U 




-CH,- 


0 


Z2-11 


-CH,- 


0 


Z2-37 


-CH,- 


0 


Z2-12 


-CH,- 


0 


Z2-38 


-CB,- 


0 


Z2-13 


-CH,- 


0 


22-39 


-CHj- 


0 


12- U 


-CH,- 


0 


Z2-40 
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Table 2-2 (Continued) 



B 


Y 


i 


1 


Y 


"z 


-CH,- 


0 


22-41 


-CH,-.. 


0 


Z8-6 


-CH»- 


0 


Z3-1 


-CH,- 


0 


Z8-7 


-CH,- 


0 


Z3-2 


-CH,- 


0 


Z8-8 


-CH,- 


0 


Z3-3 


-CH,- 


0 


Z8-9 


-CH,- 


0 


Z3-4 


-CH,- 


0 


Z8-10 


-CH,- 


0 


Z3-5 


-CH,- 


0 


Z8-11 


-CH,- 


0 


Z3-6 


-CH,- 


0 


Z9-1 


-CB,- 


0 


Z3-7 


-CH,- 


0 


Z9-2 


-CH,- 


0 


Z3-8 


-CH,- 


0 


Z10-1 


-CH,- 


0 


Z3-9 


-CH,- 


0 


Z10-2 


-CH,- 


0 


Z3-10 


-CH,- 


a 


Z10-3 


-CH,- 


0 


Z4-1 


-CH,- 


0 


Z10-4 


-CH,- 


a 


Z4-2 


-CH,- 


0 


Zll-1 


" -CB,- 


0 


Z4-3 


-CH,- 


0 


Zll-2 


-CB,- 


a 


Z4-4 


-CH,- 


0 


Zll-3 


-CH,- 


a 


Z4-5 


-CH,- 


0 


Z12-1 


-CB,- 


0 


Z5-1 


-CH t - 


0 


Z12-2 


-CH,- 


a 


Z5-2 


-CH,- 


0 


Z12-3 


-C8,- 


0 


Z6-1 


-CB»- 


0 


Z13-1 


-CH,- 


0 


Z6-2 


-CH,- 


0 


Z13-2 


CHl - 


0 


Z7-1 


-CH,- 


0 


Z13-3 


-CH t - 


0 


28-1 


-CH,- 


0 


Z13-4 


-CH2- 


0 


Z8-2 


-CH,- 


0 


Z14-1 


-CH,- 


0 


Z8-3 


-CH 2 - 


0 


Z15-1 


-CH,- 


" a 


Z8-4 


-Cfl,- 


0 


Z15-2 


-CH,- 


0 


Z8-5 


-CH,- 


0 


Z15-3 
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Table 2-2 (Continued) 



J B 


T 


z 


8 


? - 


Z 


I "CHi- 


0 


Z15-4 


-CH,- 


0 


Z29-i 


I -CHt- 


0 


Z15-5 


-CH,- 


0 


Z30-1 


-CH,- 


0 


Z15-6 


-CH,- 


0 


Z33-1 


-CH,- 


0 


Z16-1 


-CH,- 


— 


Zl-1 


-CH,- 


0 


Z16-2 


-CH,- 


- 


Z2-1 


-CH,- 


0 


Z18-1 


-CH,- 


- 


Z2-2 


-CH,- 


Q 


Z19-1 


-CH,- 


- 


Z2-3 


-CH,- 


0 


Z19-2 


-CH,- 


- 


Z2-4 


-CH,- 


0 


119-3 


-CH,- 


— 


Z2-5 


-CH,- 


0 


Z19-4 


-CH,- 


■ - 


Z2-6 


-CH,- 


0 


Z19-5 


-CHj- 


- 


Z2-7 


' -CH,- 


0 


Z19-6 


-CHt- 


- 


Z2-8 


-CH,- 


0 


Z19-7 


-CH,- 


- 


Z2-9 


. -CH,- 


0 


Z19-8 


-CH,- 


- 


Z2-I0 


-CH,- 


0 


Z20-I 


-CH»- 


- 


Z2-11 


-CH,- 


0 


Z21-1 


-CH,- 


- 


Z2-12 


-CH a - 


a 


Z21-2 


-CH,- 


— 


Z2-13 


-CH,- 


0 


Z21-3 


-CH»- 


— 


Z2-14 


-CH a - 


0 


Z22-1 


-CHi- 


— 


Z2-15 


-CH,- 


0 


Z22-2 


-CH,- 


— 


Z2-16 


-CH,- 


0 


Z23-1 


-CH,- 


— 


Z2-17 


-CH| - 


0 


Z24-1 


-CHt- 




Z2-18 


-CH,- 


0 


Z25-I 


-CH,- 




Z2-19 


-CH,- 


0 


Z26-1 


-CH,- 




Z2-20 


-CH«- 


0 


Z27-1 


-CH,- 




Z2-21 


-CH,- 


0 


Z28-1 


-CH,- 




Z2-22 
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Table 2-2 (Continued) 



B 


y 


z 


B 




z 


-Cfl,- 


— 


Z2-39 


-CH,- 


- 


Z8-11 


-CB,- 


— 


Z2-40 


-CH,- 


- 


222-1 


-CB,- 


— 


Z2-41 


-CH«- 


- 


Z22-2 


-CB,- 


— 


Z3-1 


-CH,- 


— 


223-1 


-C8,- 


— 


Z3-2 


-CH,- 


— 


Z24-1 


-CB,- 


— 


Z3-3 


-CH,- 


- 


Z25-1 


-CH,- 


— 


Z3-4 


-CH,- 


- 


Z26-1 


-CH,- 


— 


Z3-6 


-CH,- 


- 


Z27-1 


-CH,- 


— 


Z3-7 


-CH,- 


- 


Z28-1 


-CB,- 


— 


Z3-8 


-CH,- 


- 


Z29-1 


-CB,- 


— 


Z3-9 


-CH»- 


. - 


Z30-1 


" -CBi- 


— 


Z4-1 


-CH»- 


- 


Z33-1 


-CB»- 


— 


Z4-2 


-CH«- 


- 


Z35-I 


. -CB,- 


— 


Z4-3 


-CB,CH,- 


0 


Z2-1 


-C8,- 


— 


Z4-4 


-CH,CH,- 


0 


Z2-2 


-CB,- 


— 


Z4-5 


-CH,CH,- 


0 


Z2-3 


-CB,- 


— 


Z8-1 


-CB.CH,- 


0 


Z2-4 


-CH,- 


— 


Z8-2 


-CB,CH«- 


0 


Z2-5 


-ca,- 


— 


Z8-3 


-CHtCH,- 


0 


Z2-6 


-CH«- 


— 


Z8-4 


-CB,CB»- 


0 


Z2-7 


-CH,- 




Z8-5 


-CH»CH»- 


Q 


Z2-8 


-CH,- 




Z8-6 


-CH»CH,- 


0 


Z2-9 


-CH,- 




Z8-T i 


-CBxCH,- 


0 


Z2-10 


-CH,- 




Z8-8 


-CB,CH,- 


0 


Z2-11 


-CH,- 




Z8-9 


-CB,CH,- 


0 


Z2-12 


-CH,- 




Z8-10 


-CH,CH,- 


0 


Z2-13 
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Table 2-2 (Continued) 



n 

o 


Y 


z 


B 


Y 


-I 1 


f> ft r\ i» 


0 


Z2-J4 


-CHjCHj- 


0 


28-2 j 


*CH j CH 2 ~ 


0 


22-15 


! -CHtCHj- " 


0 


28-3 


-CH2CH2- 


0 


22-16 


-CH,CH,- 


0 


28-4 1 


-CH2CH1- 


0 


Z2-17 


-CH,CH a - 


0 


28-5 


-CH2CH2- 


0 


22-18 


-CH,CH,- 


0 


28-6 


-CH,CH*- 


0 


Z2-19 


-CHjCHj- 


0 


28-7 


-CHtCHt- 


0 


Z2-20 


-CB,CH,- 


0 


28-8 


-CH,CH,- 


0 


12-21 


-CH,CH,- 


0 


28-9 


-CH2CH2- 


0 


12-22 


-CH,CH 2 - 


0 


28-10 


-CHtCH,- 


0 


Z2-39 


-CfljCH,- 


0 


Z8-11 


-CH,CH,- 


0 


Z2-40 


-CH,CH t - 


0 


Zll-1 


-CH*CH,- 


0 


Z2-41 


-CH,CH 4 - 


0 


211-3 


-CH*CH,- 


0 


23-1 


-CH,CH,- 




22-1 


.-CH2CH2- 


0 


23-2 


-CH,CH»- 


— 


22-2 


-CH*CH,- 


0 


23-3 


-CHtCB»- 


— ■ 


22-3 


-CH2CH2- 


Q 


Z3-4 


-CH,C8*- 




22-4 


-CH,CH f - 


0 


23-5 


-CHxCH,- 




22-5 


-CH2CH2- 


0 


Z3-7 


-CH,CH,- 


— ■ 


22-6 


-CfliCHj- 


0 


23-8 


-CH,CB 2 - 




22-7 


-CHaCHa- 


0 


23-9 


-CH,CH,- 




22-8 


-CBaCHa- 


0 


Z4-1 


-CH,CHi- 




Z2-9 




u 


Z4-Z 


-CtttCHx" 




Z2-10 I 


-C8*CH,- 


0 


24-3 


-CHjCHj- 




22-11 


-CH,CH,- 


0 


24-4 


-CB,CH,- 




Z2-12 


-CStCHi- 


0 


Z4-5 


-CH,CH,- 




22-13 


-CH.CH*- 


0 


28-1 


-cH,ca,- 




22-14 
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Table 2-2 (Continued) 



| B 


y 


z 


8 


y 




I -CH,CH,- 


- 


£2-14 


-CH,CH,- 


— 


Z8-2 


-CH,CH,- 


- 


Z2-15 


-CH,CH,- ' 


— 


Z8-3 


-CH,CH»- 


- 


22-16 


-CH,CH,- 


— 


Z8-4 


-CH,CHi- 


- 


Z2-17 


-CH,CH,- 


— 


Z8-5 


-CH,CH,- 


- 


Z2-18 


-CH.CB,- 


— 


Z8-6 


-CH,CHi- 


- 


Z2-19 


-CH,CH,- 


— 


Z8-7 


-CH.CBi- 


- 


Z2-20 


-CH»CH,- 


— 


Z8-8 


-Ca,CH,- 


- 


Z2-21 


-CH,CH,- 


- 


Z8-9 


-CHtCH,- 


- 


Z2-22 


-CH,CHj- 


— 


Z8-10 


-CH.CHi- 


- 


Z2-39 


-CH,CH,- 


— 


Z8-U 


-CH.CH,- 


- 


Z2-40 


-CH,CH,- 


— 


Z22-1 


-CH.CH,- 


- 


Z2t41 


-CHtCHj- 


— 


Z22-2 


-CH.CH,- 


- 


Z3-1 


-CH,CH S - 


— 


Z23-1 


.-CH,CH,- ! 


— 


Z3-2 


-CH,CH,- 


0 


Z22-1 


-CHiCH j - 


- 


Z3-3 


-CH,CH 2 - 


0 


Z22-2 


-CH.CH,- 


- 


Z3-4 


-CH.CH,- 


0 


Z23-1 


-CH»CHi- 


— 


Z3-6 


-<CR,),- 


— 


Z2-1 


-CH,CH,- 


- 


Z3-7 


-<C8,),- 


— 


Z2-2 


-CHtCH, - 


- 


Z3-8 


-(CH,),- 


— 


Z2-3 


-CHiCH,- 


- 


Z3-9 


-<CB,),- 


— 


Z2-4 


-CH.CB,- 




24-1 


-<CH,),- 




Z2-5 


-CH.CH,- 




Z4-2 


-<CB,),- 




Z2-6 


-CH,CH,- 




Z4-3 


-(CH,),- 




Z2-7 


-CH.CH,- 




Z4-4 


-(CH,),- 




Z2-8 


-CH.CH*- 




Z4-5 


-(CB,),- 




Z2-9 


-CH,CH,- 




Z8-1 


-(CH,),- 




Z2-10 
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Table 2-2 (Continued) 



B 


y 


Z | B 


Y 


1 


-(CH,),- 




Z2-11 


\ -(CH,)>- 


— 


Z4-4 


-CCH,),- 




Z2-12 


-(CH,),- ' 


— 


Z4-5 


-(CH,),- 




Z2-13 


-(CH,),- 




Z8-1 


-(CH,),- 




Z2-14 


-(CH,),- 


— 


18-2 


-(CH,),- 


— 


Z2-15 


-(CH,),- 


— 


Z8-3 


-<CB,),- 




Z2-16 


-(CH,),- 


— 


Z8-4 


-(CH,),- 


— 


Z2-17 


-CCH,),- 


— 


Z8-5 


-(CH,),- 


— 


22-18 


-(CH,),- 


— 


Z8-6 


-(CH,),- 


— 


22-19 


-(CH,),- 


— 


Z8-7 


-CCH,),- 


— 


22-20 


-(CH,).- 




Z8-8 


-(CH,),- 


— 


22-21 


-(CH,),- 




Z8-9 


"-(CH,),- 


— 


Z2-22 


-<CH,),- 


— 


Z8-10 


-(CH,),- 


— 


Z2-39 


-<CH,),- 




Z8-11 


.-CCH,),- 




Z2-40 


-(CH,),- 


— 


Z22-1 


-(CH t )»- 


— 


Z2-41 


-(CH,),- 


— 


Z22-2 


-(CH t ),- 


— 


Z3-1 


-(CH,),- 


— 


Z23-1 


-<CH,),- 


— 


23-2 


-(CH,),- 


— 


233-1 


-(CH,),- 




Z3-3 


-<CH,)«- 


— 


Z2-1 


-(CH,),- 


mam 


Z3-4 


-(CH,)«- 




22-2 


-(CH,),- 




Z3-6 


-<CH,),- 




Z2-3 


1 /All \ 




Z3-7 


-(CH,)«- 




22-4 


-<CH,),- 




Z3-8 


-(CH,)«- 




Z2-5 


-<CH,),- 




Z3-9 


-(CH,)<- 




22-6 


-(Cfl,),- 




Z4-1 


-<CH,)«- 




Z2-7 


-(CK,),- 




Z4-2 


-(CH»>«- 




Z2-8 


-(CH,),- 




Z4-3 


-(Cfl,)«- 




Z2-9 
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Table 2-2 (Continued) 



B 


Y 


Z 


1 6 


y 


z 


-(CB,),- 


— 


22-10 


-(CH,) 4 - 


- 


24-3 


-(CH,) 4 - 


— 


22-11 


-(CH,) 4 - * 


- 


Z4-4 


-(CH,),- 


— 


22-12 


-(CH,) 4 - 


— 


Z4-5 


-CCH,)«- 


— 


22-13 


-CCH,) 4 - 


— 


Z8-1 


-(CH,) 4 - 


— 


22-14 


-(CH,) 4 - 


— 


28-2 


-(CH,)«- 


— 


22-15 


-(CH,) 4 - 


— 


28-3 


-(CH,) 4 - 


— 


22-16 


-<CH,) 4 - 


— 


Z8-4 


-<CH,) 4 - 


— 


22-17 


-<CH,) 4 - 


— 


Z8-5 


-(CH,) 4 - 


— 


22-18 


-<CH,) 4 - 


— 


Z8-6 


-(CH,)«- 


— 


22-19 


-<CH,) 4 - 


. 


Z8-7 


-(CH X > 4 - 


— 


22-20 


-<CH,) 4 - 





Z8-8 


~-(CH,) 4 - 


— 


22-21 


-<CH») 4 - 





Z8-9 


-(CB,) 4 - 


— 


22-22 


-<CH») 4 - 


— 


Z8-10 


.-<cb,) 4 - 


— 


22-39 


-(CH,) 4 - 


_ 


Z8-11 


-(CH,) 4 - 


— 


22-40 


-(CH,) 4 - 


_ 


Z22-1 


-(CH,) 4 - 


— 


22-41 


-(CH,) 4 - 


— 


Z22-2 


-(CH,) 4 - 


— 


23-1 


-(CBx)i- 


— 


Z23-1 


-(CH,) 4 - 


— 


23-2 


-<CH,) 4 - 


- 


Z33-1 


-(CB») 4 - 


— 


23-3 


-(CB f ) 4 - 


— 


Z3S-X 


-(CB,) 4 - 


— 


23-4 


-CBt- 


s 


Z2-1 


-(CH X ) 4 - 




23-6 


-CH,- 


s 


Z2-2 


-(C8,)«- 




23-7 


-CB,- 


s 


Z2-3 


-(CB,) 4 - 




23-8 


-CBj- 


s 


Z2-4 


-(CB,) 4 - 




23-9 


-CB,- 


s 


Z22-1 


-(CB,) 4 - 




24-1 


-CB,- 


s 


Z22-2 


-(CB,) 4 - 




24-2 


-CB,- 


s 


Z23-1 
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Table 2-2 (Continued) 



n 
0 


Y 


z 


) ; 

J ! 


y 


- 2 


-CH,- 


S 


22-5 


-CH,- 


S 


23-7 


fill 

-CH,- 


S 


22-6 


-CH, : 


S 


23-8 


-CH a - 


S 


22-7 


-CB,- 


S 


23-9 


-CH 2 - 


S 


Z2-8 


-CH,- 


S 


24-1 


-CH,- 


S 


Z2-9 


-CH t - 


s 


24-2 


-CH a - 


S 


22-10 


-CH,- 


s 


24-3 


-CH 3 - 


s 


Z2-11 


-CH»- 


s 


Z4-4 


-CH,- 


s 


Z2-12 


-CH»- 


s 


24-5 


-CH,- 


s 


22-13 


! -CH,- 


s 


Z6-1 


-CH,- 


s 


22-14 


-CHj - 


s 


28-1 


-CH,- 


$ 


22-15 


-CH,- 


s 


Z8-2 


- -CB,- 


s 


22-16 


-CH,- 


s 


Z8-3 


-CH,- 


s 


22-17 


-CH a - 


s 


28-4 


• -CH,- 


s 


22-18 


-CH,- 


s 


28-5 


-CH,- 


s 


22-19 


-CH,- 


s 


28-6 | 


-CH,- 


s 


Z2-20 


-CH,- 


s 


28-7 


-CH,- 


s 


22-21 


-CH S - 


s 


28-8 


-CH,- 


s 


22-22 


-CH t - 


s 


Z8-9 


-CH,- 


s 


22-39 


-CH,- 


s 


28-10 


-CR a - 


s 


22-40 


-CH,- 


s 


28-11 


-CH,- 


s 


22-41 


-CHxCH,- 


c=o 


Z2-1 


-CH»- 


« 

3 


10-1 


-CH,CHj- 


c=o 


22-2 


-CH,- 


s 


23-2 


-CH a CHx- 


c=o 


22-3 


-CHj- 


s 


Z3-3 


-CH,CH,- 


c=o 


Z2-4 


-CH,- 


s 


23-4 


-CH t CH»- 


c=o 


22-5 


-CH,- 


s 


23-6 


-CH»CH»- 


c=o 


22-6 
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Table 2-2 (Continued) 



B 


Y 


z 


B 


Y 


71 J 


-CH.CH,- 


C«0 


Z2-7 


-CB,CB,- 


C*0 


23-9 


-CHfCHt- 


C=0 


Z2-8 


-CB,CB»- 


C=0 


24-1 


-CH.CH,- 


C=0 


Z2-9 


-CB»CB,- 


C=0 


Z4-2 


-CH.CH,- 


C=0 


Z2-10 


-CB,CB,- 


C=0 


Z4-3 


-CH.CH,- 


C=0 


Z2-11 


-CB,CB,- 


C=0 


24-4 


-CBtCBs- 


C«0 


Z2-12 


-CH.CB,- 


C=0 


24-5 


I -CB,CB»- 


c=o 


Z2-13 


-CB.CB,- 


C=0 


26-1 


I -CBiCRt- 


c=o 


22-14 


-CBxCB,- 


C=0 


28-1 


I -CB,CB,- 


c=o 


22-15 


-CB,CHi- 


C=0 


28-2 


-CB,CH,- 


c«o 


22-16 


-CB,CB,- 


C=0 


28-3 


-CB.CB,- 


c=o 


Z2-17 


-CH,CB,- 


C=0 


28-4 


-CBtCB,- 


c=o 


Z2-18 


-CB,CB,- 


c=o 


28-5 


-CH,CBt- : 


c=o 


22-19 


-CB,CB,- 


c=o 


Z8-6 


.-CH,CB,- 


c=o 


22-20 


-CB,CH,- 


c=o 


Z8-7 


-CB,CB,- 


c=o 


Z2-21 


-CH,CH,- 


c=o 


28-8 


-CB,CB,- 


c=o 


22-22 


-CH.CB,- 


c=o 


28-9 


-CB.CB,- 


c=o 


22-39 


-CH,CH,- 


c=o 


28-10 


-CB,CB,- 


c=o 


22-40 


-CH,CB,- 


c=o 


Z8-11 


-CH,CH»- 


c=o 


Z2-41 


-CHj CHa " 


c=o 


226-1 


-CH,CH,- 


c=o 


Z3-1 


-CH=Cfl- 


— 


22-1 


-CB,CH,- 


c=o 


23-2 


-CR=CH- 


— 


22-2 


-CBjCB,- 


c=o 


23-3 


-CR=CB- 




Z2-3 


-CB,CH»- 


c=o 


Z3-4 


-CH=CB- 




22-4 


-CB,CB»- 


c=o 


23-6 


-CH=CB- 




22-5 


-CH,CB,- 


c=o 


23-7 


-CH=CB- 




22-6 


-CH.CR,- 


c»o 


23-8 


-CH=CB- 




22-7 
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Table 2-2 (Continued) 



B 




I i 

z 


B 


Y - 


. Z 


; -CH=CH- 


— 


22-8 


-CH=CH- 


— 


Z3-9 


-CH*CH- 


— 


Z2-9 


-CH=CH- ' 


— 


24-1 


-CH*CH- 


— 


Z2-10 


-CH=CH- 


— 


Z4-2 


-CH=CH- 


— 


Z2-11 


-CH'CH- 


— 


Z4-3 


-CB»CH- 


— 


Z2-12 


-CH=CH- 


— 


24-4 


-CB=CH- 


— 


Z2-13 


-CH=CH- 


— 


Z4-5 


| -CB=CB- 


— 


Z2-14 


-CH=CH- 


— 


Z6-1 


I -CB*CH- 


— 


Z2-15 


-CH=CH- 


— 


Z8-1 


I -CH=CH- 


— 


Z2-16 


-CH=CH- 


— 


28-2 


-CB=CH- 


— 


Z2-17 


-CB=CH- 


— 


Z8-3 


-CH-CH- 


— 


Z2-18 


-CH=CH- 


— 


28-4 


-CH=CH- 


— 


Z2-19 


-CR=CH- 


— 


28-5 


-CH=CH- 


— 


Z2-20 


-CH=CH- 


— 


28-6 


-CH=CH- 


— 


Z2-21 


-CH=CH- 


— 


28-7 


-CH=CH- 


— 


Z2-22 


-CH=CH- 


— 


28-8 


-CB*CH- 


— 


Z2-39 


-CH=CH- 


— 


28-9 


-CH=CH- 


— 


Z2-40 


-CH=CH- 


— 


Z8-10 


-CB»CH- 


— 


Z2-41 


-CH=CH- 


— 


28-11 


-CH=CH- 


— 


23-1 


-(CH,),- 


— 


22-1 


-CH=CH- 


— 


Z3-2 


-(CB t ),- 


— 


22-2 


-CH=CH- 




Z3-3 


-(CH,) S - 




Z2-3 


-CH=CH- 




Z3-4 


-(CH,)»- 




Z2-4 


-CH=CH- 




Z3-6 


-(CH,),- 




Z2-5 


-CH=CH- 




23-7 


-(CH«)»- 




Z2-6 


-CB=CH- 




Z3-8 


-(CH,),- 




Z2-7 
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Table 2-2 (Continued) 



Q 
D 


v 

I 


Z 


D 
D 


Y 
I 


7 
L 


k On 2 ) s " 










7 O O 


f nil \ 




Z2-9 


~(CHz) 5" 




Z4-1 


/" r» it \ 

-(CH 2 ) 5 - 




Z2-10 


-(CH 2 )5- 




24-2 


-(CH 2 ) 3 - 




Z2-11 


-<CH 2 ) 5 - 




Z4-3 


-(CH 2 )s- 




Z2-12 


-(CH 2 ) 3 - 




24-4 


-(CH 2 ) s- 




Z2-13 


-(CH 2 )s- 




Z4-5 


/on \ 




Z2-14 


-<CH 2 )b- 




Z6-I 


-(CH 3 ) 5 - 




Z2-15 


-(CH 2 ) 5 - 




Z8-1 


-CCH a ) 5 - 




Z2-16 


-(CH 2 )s~ 




28-2 


-(CH») a - 




Z2-17 


-(CHj)s- 




28-3 


-(CH 2 ) 5 - 




Z2-18 


-CCH,) S - 




28-4 


-CCH a ) 5 - 




Z2-19 


-(CH,) S - 




Z8-5 


-CCHa) s- 




Z2-20 


-(CHi)s- 




28-6 


_-(CH 2 ) s - 




Z2-21 


-<CHi) s - 




28-7 


-(CH 2 ) 5 - 




Z2-22 


-(CHi)s- 




28-8 


-(CK 2 ) 3 - 




Z2-39 


-<CH,) j- 




28-9 


~(CH 2 ) 




Z2-40 


-(CH,) S - 




28-10 


-(CH 2 ) s- 




Z2-41 


-CCHt)s- 




Z8-11 


-CCH 2 ) 5 - 




Z3-1 


-CH 2 - 


r* r\ 

c=o 


Z2-1 


- CCH 2 ) 5 ~ 




Z3-2 


-CH 2 - 




Z2-2 


\ v* it 2 J 5 






-ru, - 

V Jl 2 


V vl 


Z2-3 


-(CHi)s- 




Z3-4 


-CH,- 


c=o 


Z2-4 


-(CHi )■- 




Z3-6 


-CHi- 


c=o 


Z2-5 


-(CHi).- 




23-7 


-CH,- 


c=o 


Z2-6 


-<CHz) s - 




Z3-8 


-CHi- 


c=o 


Z2-7 1 
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Table 2-2 (Continued) 



5 


n 
0 


Y 


z 


r » 


-I 


z 




All • 


c=o 


Z2-8 


-CHi- 


c=o 


Z3-9 




All 


C=0 


Z2-9 


-CH,- 


c=o 


Z4-1 


10 


-CHt- 


c=o 


Z2-10 


-CB,- 


c=o 


24-2 




-CH 2 - 


c=o 


Z2-11 


-CKt- 


c=o 


Z4-3 


15 




c=o 


Z2-12 


-C8,- 


c=o 


Z4-4 




-CHi- 


c=o 


Z2-13 


-CH,- 


oo 


Z4-5 I 




-CH 3 - 


c=o 


Z2-14 


-CHi- 


c=o 


Z6-1 


20 


-CHi- 


c=o 


Z2-15 


-CHi- 


c=o 


Z8-1 




-CH,- 


c=o 


Z2-16 


-CH,- 


c=o 


Z8-2 




-CH*- 


c=o 


Z2-17 


-CH,- 


c=o 


Z8-3 


25 


- -CHi- 


c=o 


Z2-18 


-CH,- 


oo 


Z8-4 




-CBi- 


c=o 


Z2-19 


-CH,- 


c=o 


Z8-5 


30 


-CH 2 - 
. -CH,- 


c=o 
c=o 


Z2-20 
Z2-21 


-CH,- 
-CB,- 


c=o 
c=o 


Z8-6 
Z8-7 




-CH 2 - 


c=o 


Z2-22 


-CH,- 


oo 


Z8-8 


35 


-CHt- 


c=o 


Z2-39 


-CB,- 


c=o 


Z8-9 




-CH*- 


c=o 


Z2-40 


-CH,- 


oo 


Z8-10 




-CH 2 - 


c=o 


Z2-41 


-CH,- 


oo 


Z8-U 


40 


-CHa- 


c=o 


Z3-1 ; 


-CH,- 


so, 


Z2-1 




-CHi- 


c=o 


Z3-2 


-CH,- 


so, 


22-2 


45 


-CM.- 
-CH,- 


u — U 

c=o 


Z3-4 


-CH,- 


on 

so, 


ll-o 
22-4 




-CHi- 


c=o 


Z3-6 


-CH,- 


so, 


Z2-5 


50 


-CH,- 


c=o 


Z3-7 


-CH,- 


so, 


Z2-6 




-CH,- 


c*o 


Z3-8. 


-CH,- 


so, 


Z2-7 
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Table 2-2 (Continued) 



B 


v 

X 


It ■ 


n 
0 


I 






-CH 2 - 




Z2-8 


-CH 2 - 


SO, 


Z3-9 




-CH,- 


SOs 


Z2-9 


-CHs- 


SO, 


Z4-1 




-CH t - 


SOt 


Z2-10 


-CHs- 


SO, 


24-2 




-Cfl,- 


SOs 


Z2-11 


-CH,- 


so, 


Z4-3 




-CH,- 


SOs 


Z2-12 


-CHs- 


so, 


Z4-4 




-CH,- 


so, 


Z2-13 


-CHs- 


so, 


Z4-5 




-CH,- 


SOt 


Z2-14 


-CH»- 


so, 


Z6-1 




-CH,- 


SOt 


Z2-15 


-CHs- 


so, 


Z8-1 




-CH,- 


SOs 


Z2-16 


-CH,- 


so, 


Z8-2 




-CHi- 


SO, 


Z2-17 


-CHs- 


so, 


Z8-3 




- -CH,- 


SO, 


Z2-18 


-CHs- 


so, 


Z8-4 




-CH,- 


SOs 


Z2-19 


-CHs- 


so, 


Z8-5 




-CH,- 


SOi 


Z2-20 


-CH»- 


so, 


Z8-6 




. -CH,- 


SOt 


Z2-21 


-CHs- 


so, 


Z8-7 




-CH,- 


SOs 


Z2-22 


-CHt- 


so, 


Z8-8 




-CH,- 


SOs 


Z2-39 


-CHs- 


so, 


Z8-9 




-CH,- 


SOs 


Z2-40 


-CHt- 


so, 


Z8-10 




-CH,- 


SOs 


Z2-4I 


-CHt- 


so, 


Z8-11 




-TH - 

vai 


C ft 

SOs 


Z3-1 


-CH,- 


NH 


Z2-1 




-CH,- 


SOt 


23-2 


-CH»- 


NH 


22-2 




-CH,- 


so, 


Z3-3 


-CH,- 


NH 


Z2-3 




-CH,- 


so, 


Z3-4 


-CH,- 


NH 


Z2-4 




-CHj- 


so, 


Z3-6 


-CH,- 


NH 


Z2-5 




-CH,- 


so, 


23-7 


-CH,- 


NH 


Z2-6 




-CH,- 


so, I 


Z3-8 


-CH,- 


NH 


Z2-7 
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Table 2-2 (Continued) 



I u 

0 


Y 


Z 


B 


--Y 


r 

Z 


y -ch,- 


NH 


22-8 


-CH, - 


NH 


Z3-9 


it -CH,- 


NH 


Z2-9 


-CH, - 


NH 


Z4-1 


-CH,- 


NH 


Z2-10 


-CHi- 


NH 


Z4-2 


-CH,- 


NH 


Z2-11 


-CH,- 


NH 


Z4-3 


-CH,- 


NH 


Z2-12 


-CH,- 


NH 


Z4-4 


-CHj- 


NH 


Z2-13 


-CH,- 


NH 


Z4-5 


-CH,- 


NH 


Z2-14 


-CH t - 


NH 


Z6-1 


-CH,- 


NH 


Z2-15 


-CH 3 - 


NH 


Z8-1 


-CH,- 


NH 


Z2-16 


-CH S - 


NH 


Z8-2 


-CH>- 


NH 


Z2-17 


-CH,- 


NH 


Z8-3 


-CH,- 


NH 


Z2-18 


-CHj- 


NH 


Z8-4 


-CH,- 


NH 


Z2-19 


-CH 2 - 


NH 


Z8-5 


-CH,- 


NH 


Z2-20 


-CH 2 - 


NH 


Z8-6 


. -CH,- 


NH 


Z2-21 


-CH,- 


NH 


Z8-7 


-CH,- 


NH 


Z2-22 


-CH«- 


NH 


Z8-8 


-CB,- 


NH 


Z2-39 


-CH,- 


NH 


28-9 


-en,- 


NH 


Z2-40 


-CH»- 


NH 


Z8-10 


-CH,- 


NH 


Z2-41 


-CH»- 


NH 


Z8rll 


-CH,- 


NH 


Z3-1 


-CH 2 - 


NMe 


Z2-1 


-CH,- 


NH 


Z3-2 


-CHj- 


NMe 


Z2-2 


U vn * 


NH 






Hit A 


Li -J 


-CH«- 


NH 


Z3-4 


-CH,- 


NMe 


Z2-4 


-CH,- 


NH 


Z3-G 


-CH a - 


Nile 


Z2-5 


-CH,- 


NH 


Z3-7 


-CH»- 


NMe 


Z2-6 


-CH,- 


NH 


Z3-8 •• 


-CHt- 


NMe 


Z2-7 
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Table 2-2 (Continued) 



5 


I a 


17 
I 


Z 


B 


-! 


Z | 




_ r U 


tin 

Nile 


Z2-8 


-CHi- 


NMe 


Z3-9 




-CH* - 


NMe 


Z2-9 


-CH»- 


NMe 


Z4-1 


10 


-CH a - 


NMe 


Z2-10 


-CH,- 


Nile 


Z4-2 




-CHi- 


NUe 


Z2-11 


-CH,- 


NMe 


24-3 


15 


-CH 2 - 


NUe 


Z2-12 


-CH,- 


NMe 


24-4 


-CH 2 - 


NUe 


Z2-13 


-CH,- 


NMe 


Z4-5 




-CH 2 - 


NUe 


Z2-14 


-CH,- 


NMe 


Z6-1 


20 


-CH*- 


NUe 


Z2-15 


-CH,- 


NMe 


28-1 




-CH 2 - 


NUe 


22-16 


-CH»- 


NMe 


Z8-2 




-CH 2 - 


NUe 


Z2-17 


-CH»- 


NMe 


Z8-3 


25 


" -CH 2 - 


NUe 


Z2-18 


-CHi- 


NMe 


«-i 




-CH 2 - 


NUe 


Z2-19 


-CH,- 


NMe 


Z8-5 


30 


-CH 2 - 


NUe 


Z2-20 


-CH,- 


NMe 


Z8-6 


-CH 2 - 


NUe 


Z2-21 


-CHa- 


NMe 


28-7 




-CH, - 


NUe 


22-22 


-CH,- 


NMe 


28-8 


35 


-CH 2 - 


NUe 


22-39 


-CH,- 


NMe 


28-9 




-CHi - 


nwe 




-r u - 


kill A 

NMe 


1 0 1 n 

Z8-I0 




-CH 2 - 


NMe 


ZZ-41 


-CH2- 


NMe 


Z8-I1 


40 


-CHi - 


NMe 


Z3-1 


CH=CH-CH=CH 




Z2-1 




— PIT 


NMe 


23-2 


CH=CH-CH=CH 




Z2-2 


45 


-CH a - 


•• NUe 












-CH 2 - 


NMe 


Z3-4 


CH=CB-CH=CH 




Z2-4 




-CH 2 - 


NMe 


Z3-6 


CB=CH-CH=CH 




Z2-5 


50 


-CH,- • 


NMe 


Z3-7 


CH=CH-CH=CH 




Z2-6 




-CH*- 


NMe 


Z3-8 


CH=CH-CH»CH 




Z2r7 
- . 
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Table 2-2 (Continued) 



B 


Y 


z 


B 




Z 1 


CH=CH-CH=CH 




Z2-8 


At* f\ ft m t 

CH=CH-CH=CH 




Z3-9 & 


CH=CH-CH=CH 




Z2-9 


CH=CH-CH=CH 




Z3-10 1 


CH=CH-CH=CH 




•Z2-1-0- 


CH=CH-CH=CH 




Z4-1 I 


Cfl=CH-CH=CH 




Z2-11 


CH=CK-CH=CH 




Z4-2 I 


Cfl=CH-CH=CH 




Z2-12 


CH=CH-CH=CH 




Z4-3 


CH=CH-CH=CH 




Z2-13 


CH=CH-CH=CH 




Z4-4 


CH*CB-CH=CH 




Z2-14 


CH=CH-CH=CH 




Z4-5 


CH=CH-CH=CH 




Z2-15 


CB=CB-CB=CH 




Z8-1 1 


CB=C8-CB=CH 


~~ 


Z2-16 


CB=CH-CH=CH 




Z8-2 


CH=CH-CH=CH 


~"~ 


Z2-17 


CH=CH-CH=CH 




Z8-3 


CH=CH-CH=CH 


"~ 


Z2-18 


CH=CH-CH=CH 




Z3-4 


CH=CB-CH*CH 


~" 


Z2-19 


CH=.CH-CH=CH 




Z8-5 


CH=CB-CH=CH 




Z2-20 1 


I CH=CH-CH=CH 




Z8-6 


CH=CH-CH=CH 


~ * 


Z2-21 


CH=CH-CH=CH 




Z8-7 


CH=CH-CH=CH 


— 


Z2-22 


CB=CB-CH=CH 




Z8-8 


CH=CH-CH=CH 




Z2-39 


CB=CH-CH=CH 




Z8-9 


CH=CB-CB=CH 




Z2-40 


CH=CH-CH=CH 




Z8-10 


CH=CH-CH=CK 




Z2-41 


CH=CH-CH=CH 




Z8-11 


CH=CH-CH=CH 




Z3-1 


CH=CH-CH=CH 




Z8-11 


CH=CH-CH=CH 




Z3-2 


m«« «Tf Jin Ait 

CH-CH-Cfl=CH 




Z8-11 






71 — t 
iO 0 


i/ti -vfl un-i/fi 






CH=CH-CH=CH 




Z3-4 


CH=CH-CH=CH 




Z8-U 


CH=CH-CB=CH 




Z3-6 


CB=CH-CH=CH 




Z22-1 


CB=CH-CB=CH 




Z3-7 


CH=CK-CH=CH 




Z22-2 


CH=CH-CH-CB 




Z3-8 


CH=CH-CH=CH 




Z23-1 
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Best Mode for Carrying out the Invention: 

[0064] Now, the present invention is further explained definitely with referring Examples and Reference Examples 
described below. 

Example 1: 

Preparation of (tJ-Ce-Hydroxy-^SJ.S-tetramethylchroman-a-yO-N-fA^imidazol-l -yl)phenyl]carboxamide (Compound 
No. 3-1) 

[0065] 




[0066] To a solution of (±)-6-hydroxy-2,5,7„8-tetramethylchroman-2-carboxylic acid(4.0g), 1 -(4-aminophenyl)imida- 
zole(2.82g),1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(3.4g) and 1-hydroxybenzotriazole(2.72g) in 
DMF(30ml) was added triethylamine(2.5ml) and the mixture was stirred at room temperature for 20 hours. The reaction 
mixture was poured into ice water and the precipitate was filtered and dissolved in chloroform. This solution was 
washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was crystallized from chloroform-ether to 
obtain the title compound(3.85g). m.p. 229-231 °C. 
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Example 2: 

Preparation of (±H6-hydroxy-2,5,7,8-tetramethy!chrom (Compound 
No. 3-25) 

[0067] 



CH 3 




[0068] To a solution of (±)-6-hydroxy-2,5,7,,8-tetramethylchroman-2-carboxylic acid (1.0g),1-(4-aminophenyl)pyra- 
zole(0.70g),1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(0.85g) and 1-hydroxybenzotriazole(0.68g) in 
DMF(8ml) was added triethylamine(0.63ml) and the mixture was stirred at room temperature for 20 hours and poured 
into ice water. The precipitate was filtered and dissolved in ethanol (10ml) and 1N sodium hydroxide (10ml) and heated 
under reflux for 1 hour. The reaction mixture was cooled, then neutralized with 1 N hydrochloric acid and extracted with 
chloroform. The extract was washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was purified by 
column chromatography on silica gel(chloroform : methanol = 100 : 3) to obtain the title compound(0.53g). m.p. 215- 
218°C. 
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Example 3: 

Preparation of (±)-2-[(6-hydroxy-2,5,7,8-tetramethylchro^ 
nyljacetamide (Compound No. 3-7) 

[0069] 




[0070] To a solution of (±)-6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid(2.0g), sarcosine ethyl ester 
hydrochloride^ .36g), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(1.70g) and 1 -hydroxybenzotria- 
zole(1.36g) in DMF(15ml) was added triethylamine(2.5ml) and the mixture was stirred at room temperature for 20 
hours. The reaction mixture was poured into ice water and the precipitate was filtered and dissolved in chloroform-meth- 
anol. This solution was washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was purified by col- 
umn chromatography on silica gel(chloroform : methanol = 100 : 3) ,and this intermediate was dissolved in 
ethanol(15ml) and 1N sodium hydroxide(15ml) and heated under reflux for 1 hour. The reaction mixture was cooled, 
then acidified with concentrated hydrochloric acid to pH 1 ,and extracted with chloroform. The extract was washed with 
brine, dried (magnesium sulfate) and evaporated to obtain a crude product(2.51g). To this crude material (2.51 g), 1-(4- 
aminophenyl)imidazole(1 .41 g), 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(1 .71 g) and 1 -hydroxy- 
benzotriazole(1 .36g) in DMF(16ml) was added triethylamine( 1.26ml) and the mixture was stirred at room temperature 
for 20 hours. The reaction mixture was poured into ice water and the precipitate was filtered and dissolved in chloro- 
form-methanol . This solution was washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was puri- 
fied by column chromatography on silica gel(chloroform : methanol = 100 : 3) to obtain the title compound(1.02g, 
amorphous). 

1 H NMR(CDCI 3 , 8ppm): 

1.7(s, 3H), 1.75(m, 1H), 2.05(s, 3H), 2.2 (s, 3H), 2.25(s, 3H), 2.5-2.9(m, 3H), 3.45(s, 3H), 3.75(d, 1H), 4.4(d, 
1H), 7.1(s, 1H), 7.2-7.3(m, 3H), 7.7-7.8(m, 3H) 
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Example 4: 

Preparation of N-[4-(imidazol-1 -yl)phenyl]-4-phenyl-4-(3,5,6-trimethyl-1 ,4-benzoquinon-2-yl)butanamide (Compound 
No. 3-27) 

[0071) 




[0072] To a solution of 1 -(4-aminophenyl)imidazote(0.71 g) , 4-phenyl 4-(3,5,6-trimethyl-1 ,4-benzoquinon-2-yl)buta- 
noic acid(1.25g), ,1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(0.85g) and 1 -hydroxybenzotria- 
zole(0.85g) in DMF(8ml) was added triethylamine(0.7mt) and the mixture was stirred at room temperature for 20 hours. 
The reaction mixture was poured into ice water and the precipitate was filtered and dissolved in chloroform -methanol. 
This solution was washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was purified by column 
chromatography on silica gel (chloroform : methanol = 100 : 3) to obtain the title compound(0.82g, amorphous). 

1 H NMR(CDCI 3f 5ppm): 

1 ,9(s, 6H), 2.05(s, 3H), 2.4-2.8(m, 4H), 4.4(t, 1 H), 7.1 (s, 1 H), 7.2-7.3(m, 9H), 7.65(d, 2H), 7.8( s, 1 H), 8.25(s, 

1H) 

[0073] According to the same process as described in the Example 4, N-[4-(imidazol-1 -yl)phenyl]-7-phenyl-4- 
(S^.e-trimethyl-l^-benzoquinon^-yOheptanamide (Compound No. 3-28). 

1H-NMR(CDCI3, 5ppm): 

1.2-1.8(m, 6H) t 1.95(s, 3H), 2.0(s, 3H), 2.05(s, 3H), 2.1-2.4(m, 4H), 4.3(t, 1H), 7.2-7.4^, 9H), 7.65(d, 2H), 
7.75(s, 1H), 7.8(s, 1H) 
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Example 5: 

Preparation of N-t4-(imidazol-1-yl)phenyl]-3-(3,5,6-trimethyl-1 ,4-benzoquinon-2-yl)propanamide (Compound No. 3-30) 
[0074] 



OMe 




[0075] To a solution of 2,5-dimethoxy-3,4,6-trimethylphenylpropionic acid(1.91g), 1-(4-aminophenyl)imida- 
zole(1.35g),1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride(1 .63g) and 1 -hydroxy be nzotriazo I e(1 .30g) in 
DMF(30ml) was added triethylamine(1 .3ml) and the mixture was stirred at room temperature for 20 hours. The reaction 
mixture was poured into ice water and the precipitate was filtered and dissolved in chloroform. This solution was 
washed with brine, dried (MgS0 4 ) and evaporated to dryness. The residue was crystallized from chloroform-ether to 
obtain N-{4-(imidazoi-1-yl)phenyl]-3-(1,4-dimethoxy-3,5,6-trimethylphenyl) propanamide(2.89g). To a suspension of 
this amide( 1 .01 g) and pyridine-2,6-dicarboxylic(1 .30g)in acetonitrile (1 8ml) and water(4ml) was added dropwise cerium 
ammonium nitrate(4.24g) in water-acetonitrile(5ml-5ml) at 0°C with stirring. After the addition was completed, the reac- 
tion mixture was stirred for 30 minutes at the same temperature and crystals precipitated were filtered. The crystals 
were dissolved in chloroform-methanol. This solution was washed with brine, dried(MgS0 4 ) and evaporated to dryness. 
The residue was purified by column chromatography on silica gel(chloroform : methanol = 20 : 1 ) to obtain the title com- 
pound(0.89g). m.p. 145-150 °C. 
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Example 6: 

Preparation of [4-(imidazol-1-yl)phenyl]-N-(3-pyridyloxy)acetamide (Compound No. 4-85) 
[0076] 




[0077] To a solution of 3-hydroxypyridine(5g) in DMF(50ml) was added slowly sodium hydride (2. 1 g) under ice cool- 
ing. After the addition was completed, the reaction mixture was warmed up to room temperature and stirred at the same 
temperature for 30 minutes. The mixture was cooled with ice and methyl bromoacetate (8.1 g) was added slowly. After 
the addition was completed, the reaction mixture was stirred at room temperature for 15 hours and poured into ice 
water. The product was extracted with ethyl acetate, washed with brine, dried(MgS0 4 ) and evaporated to dryness. The 
residue was purified by column chromatography on silica gel (chloroform : methanol = 20 : 3) to obtain methyl 2-(3-pyri- 
dyloxy)acetate(1 .7g). 

[0078] This acetate (1 .7g) was dissolved in methanol (1 0ml) and 2.5N sodium hydroxide(1 0ml) and heated at 60 °C 
for 2 hours and and evaporated , then it was acidified with 1 N hydrochloric acid to pH 3, and crystals precipitate were 
filtered, washed with water and ethyl acetate and dried to obtain the title compound(0.14g). m.p. 174 °C. 

Example 7: 

Preparation of [4-(lmidazol-1-yl)phenyl]-N-(2-pyridyloxy)acetamide (Compound No. 4-83) 
[0079] 




[0080] To a solution of 2-hydroxypyridine(5g) in DMF(1 50ml) was added silver oxide (I) (24g) and methylbromoac- 
etate(20g) and stirred at room temperature for 2 hours. After the catalyst was filtered off through celite , the filtrate was 
evaporated. The residue was dissolved in ethyl acetate and the solution was washed with brine, dried(MgS0 4 )and 
evaporated to dryness. The residue was purified by column chromatography on silica gel (chloroform : methanol = 100 
: 1) to obtain methyl 2-(2-pyridyloxy)acetate(1 .Og). According to the same manner as described above, the title com- 
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pound was synthesized (0.1 g). m.p. 1 1 0 °C. 

Reference Example 1 : 

Preparation of 5-(4-nitrophenyl)pyrazole 

[0081] 




[0082] 4-Nitroacetophenone(15g) and N,N-dimethylformamide dimethylacetal(54g) were refluxed for 1 hour. The 
reaction mixture was cooled, then crystals precipitate were filtered. To a solution of the crystals obtained(13.5g) in eth- 
anol(150ml) was added hydrazine hydrate(4.62g) and p - toluene sulfonic acid monohydrate(0.15g) and the mixture 
was refluxed for 1 hour. The solvent was evaporated to dryness and the residue was crystallized from ether to obtain 
thr title compound(10.1g). 

Reference Example 2: 

Preparation of 5-(4-aminophenyl)pyrazole 

[0083] 




H H 



[0084] To a solution of 5-(4-nitrophenyl)pyrazole(10.1g) in ethanol(100ml) was added Tin(ll) chloride dihy- 
drate(35.7g) and concentrated hydrochloric acid(25.5ml) After the addition was completed, the reaction mixture was 
refluxed for 3 hours. After cooling, the solvent was evaporated and strongly basified (NaOH solution) and then extracted 
with chloroform. The extract was washed with brine, dried(MgS0 4 ) and evaporated to dryness to obtain the title com- 
pound^. 1g). 

[0085] The examples for the compounds according to the present invention including the compounds described in 

the examples described above are presented in Tables 3 and 4. 

[0086] The marks and abbreviations in the tables represent as defined above. 
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Table 3 



Compound 
No. 


A* 


B 


r 


Z 


Physical Constant 
( ] m.p. *C 


3- 1 


4-al 


— 


— 


h, 


C 229-231 ] 


3- 2 


4-al 


— 


— 


b, 


C219-222 ] 


3- 3 


4-al 








b. 


C 220-222 ] 


3- 4 


4-al 


CH, 




h, 


[126-129 3 


3- 5 


4-al 


CHiCH, 




h, 


[112-114 3 


3- 6 


4-al 


CHOIeKH, 




b, 


[137-142 3 


3- 7 


4-al 


CH, 


N(Me)C(=0) 


b, 


aaorpbons&flMRl 


3- 8 


4-al 


(CH,) 5 


NHC<=0) 


b, 


[194-196 3 


3- 9 


4-al 


— 


_ 


b« 


[232-233 ] 


3-. 10 


4-al 


CHiCH* 


— 


b« 


[110-113 3 


3- 11 


4-al 


CHxCH, 


— 


b. 


[104-107 3 


3- 12 


4-al 


(CR,) 4 


- 


h. 


[ 2U-214 3 


3- 13 


4-al 






h. 


[ 192-193 3 


3- 14 


4-al 






b. 


C 204-206 3 


3- 15 


4-al 


CH-CH 




h< 


[ 143-148 3 


3- 16 


4-al 


CH=CH-CH*CH 




b. 


[ 245-248 3. 


3- 17 


4-al 


<CH,)< 




b, 


[ 211-214 3 


3- 18 


4-al 






bn 


[ 184-187 3 


3- 19 


4-a2 






b. 


C 203-206 3 


3- 20 


4-al 






hi 


amorphous*NME2 



Representing together the substitution site to the phenyl 
group . 
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& represents the NMR data are presented in Table 5, 
Table 3 (Continued) 



Compound 

No. 


A* 


B 


Y. 


z 


Physical Constant 
[ 1 m.p. t 


3- 21 


3-al 


— 




. h ' 


[207-210 ] 


3- 22 


2-al 


— 


— 


h, 


[191-196 3 


3- 23 


4-a3 


— 




h, 


[203-206 ] 


3- 24 


4-a5 


— 


— 


h, 


[166-167 ] 


3- 25 


4-a2 






h, 


[215-218 ] 


3- 26 


4-a2 


CHzCHa 




h. 


C 195-196 ] 


3- 27 


4-al 


(CH,),CH(Ph) 




h.« 


anorphous4NMR3 


3- 28 


4-al 


(CHj.CHCPb) 




h,« 


amorphous4NMR4 


3- 29 


4-al 


(CH,), 




h,« 


C 140-143 ] 


3- 30 


4-al 


CH,CH, 




h,< 


[ 145-150 3 
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-o- 



Table 4 
0 

NHC -B-Y-Z 



Compound 
NO. 


A 


B 


Y 


z 


Physical Constant 
t J m.p. 'C 


4- 1 


al 







25-1 


£236-238 ] 


4- 2 


al 


— 


— 


22-1 


[260-261 ] 


4- 3 


al 






21-2 


[186 ] 


4- 4 


al 






22-2 


230 -Cdec. 


4- 5 


al 






Z2-3 


260 'Cdec. 


4- 6 


al 






Z2H 


[ 240-242 ] 


4- 7 


al 






22-5 


[ 284 ] 


4- 8 


al 






Z2-7 


280 'Cdec. 


4- 9 


al 






Z2-9 


270 XI dec. 
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Table 4 (Continued) 



Compound 
No. 


A 


8 


Y 


2 


Physical Constant 
[ ) m.p. t 


4- 10 


a2 




- 


Z2-1 


C 285-287 ] 


4- 11 


al 






Z13-1 


C 162-164 ] 


4- 12 


al 






213-4 


C 197-198 1 

L X w J XvU J 


4- 13 


al 






Z19-2 




4- 14 


a x 






7 1 Q-Q 


r 171 1 
I x J 1 J 


4- 15 


al 








0A(\ T 1 Aon 


4- 16 

~ X \J 


al 






7 1 Q-fi 

£r 1 3 D 


I J J 


4- 17 


a] 
a l 






7 11-1 


L 1570 J 


4~ 18 


al 






Z 1 1 C 


L lDO*13o J 


4- 19 


^1 






7?ft- 1 




4- 20 


a2 






711-1 

All X 




4- 21 


al 

O X 






HO 1 


r ioi i 

L 15*1 J 


4- 22 


al 

** X 






29-1 


r ifii l 


4- 23 


al 






24-1 


310 Tldee 

VlV w U C . 


4- 24 


al 






23-] 


f 176-177 1 

L X 1 U XII J 


4- 25 


al 






23-2 


r 255 1 


4- 26 


al 






Z3-3 


C 225-226 ] 


4- 27 


al 






Z3-4 


250 ^Cdec. 


4- 28 


al 






Z3-5 


280 "Cdeci 


4- 29 


a2 






Z3-3 


C 229-231 ] 


4- 30 


al 






Zl-6 


150 ICdec. 


4- 31 


al 






Z2-31 


C 215-216 ] 


4- 32 


al 






Z12-1 


C 231 ] 


4- 33 


al 






Z6-1 


C 236 ] 
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Table (Continued) 



Compound 
No. 


A 


B 


Y 


Z 


Physical Constant 

f Iran IT 


* Oh 


ai 






121-1 


C 265 ] 


4 OO 


al 






121-2 


C 229 ] 


A - QC 
4 OO 


al 






Z14-1 


[ 269 ] 


il - Q? 


al 






Z10-1 


C 241 ] 


A — OO 


al 






Zl-3 


C 210-212 ] 


4- o9 


al 






21-5 


C 163 3 


A A A 

4- 40 


a2 






Z2-31 


C 163 ] 


4- 41 


al 






Z8-1 


C 235 ] 


4 An 

4- 42 


al 






Z8-2 


C 218-220 3 


4- 43 


al 




— 


28-4 


C 201-203 3 


4-* 44 


al 






28-6 


[ 300 up 3 


A a r- 

4- 45 


al 






Z8-1 


[ 242-244 J 


A a r* 

4- 46 


al 






Z7-1 


260 rdec. 


4- 47 


al 






Z15-6 


C 257-260 3 


4 4o 


al 






Zl-8 


C 178-179 ] 


if - CO 

4~ 33 


al 






Zl-9 


C 195 3 


A . CA 

4- SO 


al 






Zl-11 


C 153 3 


4~ 51 


a2 






Zl-8 


C 229 3 


4~ OiJ 


a3 






Zl-8 


250 tldec. 


4- 53 


al 








OCA J — 


4- 54 


al 






Z3-10 


194 X;dec. 


4- 55 


al 






28-7 


[ 218-219 3 


4- 56 


al 






Z16-2 


C 280 3 


4- 57 


al 






Zl 1-3 


C 218-219 3 



68 



EP1 101 759 A1 



Table 4 (Continued) 



compound 
wo. 


A 


B 


Y 


z 


Ehyaical Constant 
[" ] m.p. t 




al 






22-12 


anorpbousANMR5 


4 oy 


al 






21-12 


156 "Cdec. 




al 






22-21 


270 TJdec. 


4- 6I 


al 






22-22 


C 300 up 3 


4- 62 


al 






22-37 


C 192 3 


4- 63 


al 






22-38 


C 201 3 


4- 64 


al 






22-39 


C 208-210 3 


4- 65 


al 






23-40 


C 220 3 


4- 66 


al 






28-9 


296 "Cdec. 


4- 6? 


al 






28-10 


C 189-190 3 


4- 68 


al 






28-11 


C 235-237 3 


4- 69 


al 






29-2 


C 249-250 3 


4- 70 


al 






229-1 


C 170-171 3 


A _ "71 

4* 71 


al 






230-1 


220 "Cdec. 


if T 1 * 

4- 7Z 


al 


OH 2 




225-1 


[182 .3 


4-r 73 


al 


CHj j 


0 


28-8 


C 218-220 3 


A T A 

4- 74 


al 


CH 3 




22-11 


C 222 3 


a *re 

4~ 7o 


al 


(CH»)$ 




22-11 


i 164 3 


4 J □ 


al 


CH» 


0 


214-1 


L 240-242 J 


4- 77 




CM, 




799- 1 
LCC I 


I 1 / 0*1 li J 


4- 78 


al 


CH, 




Z22-2 


C 190 3 


4- 79 


al 


C8, 


0 


Z10-1 


260 *Cdec. 


4- 80 


al 


CHj 


0 


Z18-1 


C 184-185 3 


4- 81 


al 


CH, 


0 


Z5-2 


C 198-200 3 
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Table 4 (Continued) 



Compound 
No. 


A 


B 




z 


"Physical Constant 
I ) m.p. 


d _ on 


al 


If 


0 


Z4-2 


i 225 ] 


A - 0 O 


al 


CH, 


0 


Z3-1 


C 110 ] 


4- 84 


al 


CH, 


s 


Z3-1 


C 143 3 


4- 85 


al 


CHi 


0 


Z3-3 


C 174 ] 


4- 86 


al 


CRi 


0 


Z6-1 


C 143 3 


4- 87 


al 


CH, 


s 


26-1 


210 iCdec. 


4- 88 


al 


CH, 


0 


Z16-I 


C 258-260 ] 


4- 89 


al 


CH t 


0 


Z15-1 


C 183-185 ] 


4- 90 


al 


(CH,), 




Z3-3 


C 178 ] 


4- 91 


a2 


CH, 




Z23-1 


[ 220-221 ] 


4- 92 


a3 


CH X 




Z24-1 


C 192-194 ] 


4- 93 


al 


(CH«), 


c=o 


Z26-1 


[180 . ] 


4-. 94 


al 


CH, 




Z28-1 


( 100-105 ] 


4- 95 


al 


CH, 




Z27-1 


C 183 ] 


4- 96 


al 


CHt 


0 


Z8-1 


C 175 3 


4* 97 


al 


(CH*) j 




Z15-4 


C 247-249 3 


4- 98 


al 


-CH=CH- 




Zl-82 


C 190 3 


A AO 

4- 99 


al. 


(CH»), 




Z33-1 


300 "Cup 


A 1 n n 

4- 100 


al 


(CHt) , 




Z2-41 


C 188-190 ] 


4- 101 


al 


CH, 


0 


Z4-3 


C 134 ] 




« 1 
tt i 


ini 


u 


£4-4 


rite i 
I 115 J 


4- 103 


al 


CH, 


0 


Z4-5 


C 215 3 


4- 104 


al 


(CH,), 


0 


Zll-3 


[ 83 - 84 3 


4- 105 


al 


(CH,), 




Z35-1 


C 83 - 85 3 


4- 106 


al 


CH, 


0 


Z8-3 


[ 200-202- 3 
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Table 5 



NMRdata 


Compound No. 


1 H-NMR(CDCI 3 , 5ppm) 


NMR1 3-7 


1.7(s,3H),1.75(m, 1H), 2.05(s, 3H), 2.2(s, 3H), 2.25(s, 3H), 2.5-2.9(m, 3H), 3.45(s, 3H), 3.75(d, 
1H), 4.4(d, 1H), 7.1(s, 1H), 7.2-7.3(m, 3H), 7.7-7.8(m, 3H) 


NMR2 3-20 


1.6(s, 3H), 2.0(m, 4H), 2.1(s, 3H), 2.3(s, 3H), 2.35(m, 4H), 2.7(m, 2H), 7.2(s, 1H), 7.25(S, 1H), 
7.3(d, 2H), 7.6(d, 2H), 7.8(s , 1H), 7.8(S, 1H), 8.4(br, 1H) 


NMR3 3-27 


1.9(8, 6H), 2.05(s, 3H), 2.4-2.8(m, 4H), 4.4(t, 1H), 7.1 (s, 1H) 7.2-7.3(m, 9H), 7.65(d, 2H), 7.8(s, 
1H), 8.25(s, 1H) 


NMR4 3-28 


1 .2-1.8(171, 6H), 1.95(s, 3H), 2.0(s, 3H), 2.05(s, 3H), 2.1-2.4(m, 4H), 4.3(t, 1H), 7.7.2-7.4(m, 9H), 
7.65(d, 2H), 7.75(s, 1H), 7.8 (s, 1H) 


NMR5 4-58 j 


3.86(s, 3H), 7.20(s, 1H), 7.25-7.40(m t 6H), 7. 75-7. 85 (m, 4H), 8.15(m, 1H), 8.45(br S, 1H) 



20 [0087] Now, examples for the pharmaceutical preparation comprising the compounds according to the present 
invention are given in the following. 

Example 4 : Oral preparation (Tablets containing 10 mg active ingredient) 
25 [0088] 



Compound No. 1-1 


10mg 


Lactose 


81.4mg 


Corn starch 


20mg 


Hydroxypropylcellulose 


4m g 


Potassium carboxymethylcellulose 


4m g 


Magnesium stearate 


0.6mg 


Total 


120mg 



40 

[0089] The Compound No. 1-1 (see Table 1) in an amount of 50 g, lactose in an amount of 407 g and corn starch 
in an amount of 100 g were homogeneously admixed by using fluid type granulator (manufactured by Ohgawara Sei- 
sakusho Co., Ltd.) so as to accord to the same composition ratio as shown above. The granulation was carried out after 
spraying aqueous solution of 10% hydroxypropylcellulose in an amount of 200 g to the mixture. After drying, the gran- 
ts ules were passed through a sieve with 20 mesh and then added with potassium carooxymethylcellulose in an amount 
of 20 g and magnesium stearate in an amount of 3 g, and the mixture was then prepared into tablets each having 120 
mg weight by using a rotary tablet preparator (manufactured by Hata Tekkosho Co., Ltd.) equipped with a mallet having 
a size of 7 mm x 8.4R. 

so Industrial Use: 

[0090] Now, the excellent pharmacological effect of the compounds according to the present invention is explained 
with showing the test examples described below. 

55 Pharmacological Test Example 1 : Effect on serum lipids of cholesterol-fed hamsters 

[0091] Syrian hamsters (Std:Syrian, Male, 4 weeks old) were freely fed with chow containing 1% cholesterol and 
1 0% coconut oil for 3 weeks ad libitum. 
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[0092] At the last week of feeding, each of the test compounds was dissolved or suspended in either 0.1% hydro- 
chloric acid solution or 1% polyethylene- hydrogenated castor oil (NIKKOL HCO-60) solution and was orally adminis- 
trated to hamsters once a day for 5 days. For the hamsters of the control group, only the solvent was orally 
administered. Then, blood was collected from the abdominal vein under the condition of anesthesia with pentobarbital 
at 2-4 hours after the last administration, and the serum in the blood was separated. The serum total cholesterol value 
and the serum triglyceride value were determined by using autobiochemical analyzer with analizing kits, and reduction 
rate of the serum lipids was determined according to the equation indicated below based on the analyzed values for 
respective hamster groups. 

Serum lipids reduction rate (%)= (amount of serum lipids of the 
control group - Amount of serum lipids of the group 
administrated with the test compound)/ Amount of serum lipids of the control group x 1 00 

[0093] The results are presented in Table 6. 
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Table 6 



Compound 
No. 


Dose 
(mg/kg) 


Serum lipids reduction rate comparing to Control group (I), 
Means of 3 animals 


Total cholesterol 


Trial vceride 


3 - 1 


25 


40 


62 


3 - 4 


25 


37 




3-9 


25 


38 




3 -10 


25 


36 


SI 
ox 


3 -11 


25 


42 




3 -14 


25 


22 


11 
Ol 


3 -15. 


25 




in 
ou 


3 -20 


25 


31 


1 1 
4 1 


3 -28 


25 


29 


CO 


4- 2 


12.5 


12 




4-' 3 


25 




01 


4- 4 


12.5 


21 




4- 6 


12.5 


41 


71 


4- 7 


25 


27 


31 


4- 8 


25 


37 


73 


4- 9 


25 


44 


61 


4- 11 


25 


43 


47 


4- 12 


25 


27 


41 


4- 14 


25 


66 


42 
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Table 6 (Continued) 



Compound 

No. 


Dose 
(mg/kg) 


1 Serum lipids reduction race comparing Co Control group (»). Means 
| of 3 animals 


Total cholesterol 


Triglyceride 


4- 15 


12 5 


37 


73 


4- 16 




34 


34 


4- 17 


19 


35 


53 




95 


19 


50 


4- 21 


95 


51 


57 


4- 22 


95 


48 


81 




1 9 5 


30 


25 




19 R 


25 


52 


4- 26 


R OK 


22 


48 


4- 97 
4 £ i 


9*; 


40 


46 




1Z. 3 


24 


34 


4- 11 


OK 
CD 


46 


59 


* oe 


95 


58 


68 


4- 33 


1 9 5 


35 


44 


4- 34 
■ *+*% 


25 


37 


39 


4- 37 


19 5 


26 


25 


4- 38 


19 5 


32 


31 


4- 39 


25 


25 


45 


4- 41 


25 


50 


67 


4- 44 


25 


21 


31 


4- 46 


25 


52 


45 


4- 58 


25 


76 


85 


4- 62 


25 


42 


59 


4- 63 


25 


26 


29 
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Table 6 (Continued) 



Compound 

No. 


Dos 6 


Serum lipids reduction net comparing to Control group (»>, Means 
of 1 Jinlnatx ~_ ... 


(mg/kg) 


Total cholesterol 


Triglyceride 


4- 66 


25 


55 


66 


4- 70 


25 


34 


48 


4- 71 


25 


45 


62 


4- 72 


25 


37 


53 


4- 73 


25 


34 


50 


4- 79 


12. 5 


29 


45 


4- 80 


25 


40 


52 


4- 81 


12.5 


22 


43 


4- 85 


25 


39 


44 


4- 87 


25 


34 


37 


4- 88 


25 


39 


53 


4- 89 


25 


45 


42 


4- 9Q 


25 


22 


36 


4- 91 


25 


37 


48 


4- 92 


25 


29 


34 


4- 96 


25 






4- 97 


12.5 


26 


33 


4- 100 


25 


26 


33 


4- 101 


25 


41 


38 


4- 103 


25 


35 


46 


4- 104 


25 


25 


38 


refer- 
ence 


50 


30 


38 



*For the reference/ Fenofibrate was used for the positive 
control group. 
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Pharmacological Test Example 2 : Effect on lipid peroxidation in vitro 



[0094] Lipid peroxidation activity in rat liver microsome was determined according to the method of Malvy et al. 
(MaJvy etaL, Biochemical and Biophysical Research Communications, 95, 734-737 (1980)). More particularly, 500 \ibA 
s cystein and 5 \i M ferrous(ll) sulfate were incubated with rat liver microsomes, and the amount of malonaldehyde pro- 
duced due to the decomposition of lipid peroxide was determined according to thiobarbituric acid method. The concen- 
tration of the compounds required to inhibit the formation of lipid peroxide by 50% (IC50) was calculated. The results 
are presented in Table 7. 

10 

Table 7 



25 



35 



40 



Compound No. 


Lipid Antiperoxidation 
Activity 50% Inhibition 
Concentration (IC50, uM) 


3-1 


2.7 


3-4 


2.3 


3-5 


1.3 


3-8 


3.8 


3-9 


1.9 


3-10 


2.1 


3-11 


2.3 


3-12 


2.5 


3-13 


2.8 


3-14 


2.6 


3-15 


0.92 


3-16 


2.1 


3-19 


0.42 


3-20 


2.7 


3-25 


0.49 


3-26 


0.25 


3-28 


3.3 


3-29 


2.7 


BHT* 


2.2 



*:BHT 2,6-t-Dibutyl-p-cresol 



45 

Pharmacological Test Example 3 :Effect on lipid peroxidation in vitro 



[0095] Effect of the compounds of the present invention on the produced lipid peroxide in liver was examined on 
carbon tetrachloride induced liver damage model in rats. 

so [0096] Briefly, providing 5 SD-strain male rats (6 weeks old) for each group, carbon tetrachloride at the rate of 1 
ml/kg or 2 ml/kg (0.5 ml/kg or 1 ml/kg based on carbon tetrachloride) was orally administered to the rats together with 
the equivalent dose of olive oil. At 24 hours after the administration of carbon tetrachloride, their livers were excised, 
and the produced amount of lipid peroxide in liver was determined by thiobarbituric acid method according to Uchi- 
yama's method (Uchiyama, M., et al., Analytical biochemistry, 86, 271-278 (1978)). In parallel, as the indicator for liver 

55 disorder due to carbon tetrachloride, serum enzyme activity (GOT, GPT) was measured. 

[0097] Then each of the test compounds, which was either dissolved or suspended in either 0.1 % hydrochloric acid 
solution or olive oil, was orally administered to the rats 3 times at 1 before and, 3 and 6 hours after the administration 
of carbon tetrachloride. For the rats of normal group and control groups, the solvent was orally administered. Based on 
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the measured values for each groups, the inhibitory rate of producing peroxidized lipids and the inhibitory rate of caus- 
ing liver disorder were calculated according to the following equation. 



5 id peroxide in the test compound group - Produced amount of lipid peroxide in the normal rat group)/ (Produced amount of lipid perc 



PT amount in the test compound group - GOT amount or GPT amount in the normal rat group)/(GOT amount or GPT amount in the 
w [0098] The results are presented in Table 8. 



Table 8 



75 


Compound 
No. 


Dose (mg/kg) 


Antioxidation Activity of Lipid 


Preventive Activity on Liver -Disorder 


20 






Mass of lipid 
peroxide 

( A 535nrr/9 

lever) 


Prevention 
Rate (%) 


GOT 


GPT 












IU/L 


Prevention 
Rate (%) 


IU/L 


Prevention 
Rate (%) 




Normal rat 




2.266 




138 




50 




25 


Control Rat 
group 3-1 Ref- 
erence * 


CCI 4 :0.5 
ml/kg 

100 


4.695 
2.361 


96 


428 
137 


100 


103 
61 


86 


30 




100 


2.116 


100 


351 


27 


117 


-26 


Control Rat 
group 3-28 


CCI 4 :1 ml/kg 
10 


14.987 
5.781 


61 


1097 
269 


76 


443 
82 


82 


35 


Control Rat 
group 3-29 


CCI 4 :1 ml/kg 
10 


1 1 .493 
2.440 


79 


1138 
273 


76 


280 
85 


70 




Control Rat j 
group Refer- 
ence* 


CCI 4 :1 ml/kg 
100 


13.595 
2.382 


82 


701 
871 


-24 


339 
373 


-10 



* For the reference, Vrtamine-E-acetate was used. 



Pharmacol ogical Test Example 4 : Repeated Oral Administration Toxicity 

[0099] The Compound with No. 3-1 was suspended in 1% polyethylene-hardened castor oil (NIKKOL HCO-60) 
45 solution, and the suspension was orally administered to rats (male SD-strain), 6 rats per group, at a rate of 100 
mg/kg/day for 7 days. As the results, neither death nor any toxicological symptoms were observed. 
[0100] As explained above, the compounds of the present invention are highly safe and capable of reducing the 
amounts of triglyceride in blood and cholesterol to an equivalent level, and are therefore noted as useful as a drug for 
hyperlipemia. 

so [0101] The compounds of the present invention can inhibit the causing and development of arteriosclerosis lesions 
since they have antioxidation activity and preventive activity against peroxidized lipid production, and therefore, they can 
be a remedy for arteriosclerosis. 

[0102] In addition, the compounds of the present invention have excellent antioxidation activity and can prevent the 
causing of tissue disorder in ischemic lesions by removing various active oxygen and lipid peroxide, and therefore, they 
55 can be also a remedy for disorder of ischemic organs. 

[0103] Further, according to the producing process specified in the present invention, the compounds represented 
by the general formula (1) can be produced advantageously in an industrial scale. 
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Claims 

1 . Phenylazole compounds and the pharmaceutical^ acceptable salts thereof represented by a general formula (1 ); 




< i ) 



wherein R 1 represents hydrogen or optionally substituted C^. G alkyl, 

A represents optionally substituted imidazolyl or optionally substituted pyrazolyl, 




i 

R 4 



wherein R 2 and R 3 each independently represent optionally substituted C^ 6 alkyl, R 4 represents optionally 
substituted C^ 6 alkyl, alkylcarbonyl or benzoyl, n represents 0 or an integer of 1-3, p represents 0 or an 
integer of 1 -2, and when both n and p are an integer of 2 or more, R 2 and R 3 may be the same or different, 
B represents a group represented by either one of the chemical structures given below; 



R 6 R 5 R* 




wherein R 5 and R 6 each independently represent hydrogen, cyano, hydroxy, halogeno, C V6 alkyl, C,_ 6 alkoxy, 
C2. 6 alkenyl, C 2 _ 6 alkynyl, C 2 . 6 alkenyloxy, C 2 . 6 alkynyloxy, C,. 6 acyloxy, cycloalkyl.or optionally substi- 
tuted phenyl, k represents 0 or an integer of 1-15, provide, R 5 and R 6 may be the same or different when k is 
an integer of 2 or more; 

Y represents a bonding, or O, S, S0 2 , CO, OCH 2 , N(R 7 )CO or N(R 7 ), wherein R 7 represents hydrogen or 
optionally substituted C UG alkyl; 

Z represents a saturated or unsaturated heterocyclic group containing 1-4 optionally substituted N, optionally 
substituted O or optionally substituted S, optionally substituted benzoquinonyl or optionally substituted naph- 
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thoquinonyl. 

2. The compounds according to the claim 1 , wherein Z is optionally substituted chroman-2-yl, optionally substituted 
2,3-dihydrobenzofuran-2-yl, optionally substituted thiochroman-2-yl, optionally substituted 2,3-dihydrobenzothi- 
ophen-2-yl, optionally substituted 1 ,3-benzoxathiol-2-y!, optionally substituted 1 ,4-benzoquinon-2-yl or optionally 
substituted 1 ,4-naphthoquinon-2-yl. 

3. The compounds according to the claim 1 or claim 2, wherein 2 is a group represented by the following chemical 
structures (A), (B) or (C); 




CA) (B) CO 



w £ ere g ln * represents asymmetric carbon atoms X 1 represents sulfur atom, q represents 1 or 2, 
R 8 , R 9 , R 12 , R 13 and R 14 each independently represent hydrogen or C,. 6 alkyl, R 1 ° and R 11 each represent 
hydrogen, C^ 6 alkyl or C^. 6 alkoxy, 

G represents a group represented by a chemical formula, OR 15 or NHR 16 , wherein R 15 and R 16 each repre- 
sent hydrogen, C^ G alkylcarbonyl or optionally substituted benzoyl, R 17 and R 18 each independently represent 
hydrogen, methyl or methoxy, or R 17 and R 18 may form a ring, such as #-CH 2 CH 2 CH 2 -#, #-CH 2 CH=CH-#, #- 
CH=CHCH 2 -#, #-CH 2 CH 2 CH 2 CH 2 -# and #-CH=CHCH=CH-#, wherein # represents that these groups are 
bonding to a quinone ring at the site where R 17 and R 18 are bonding, and R 19 represents hydrogen or methyl. 

The compounds according to the claim 1, wherein Z is an optionally substituted heterocyclic group, provided, the 
heterocyclic group is furyl, thienyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 
dihydropyridazinyl, pyrazolyl, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, pyranyl, thiopyranyl, piperidinyl, fla- 
vonyl, dithiolanyl, benzofuranyl, benzothiophenyl, quinolyl, isoquinolyl, quinoxalinyl, benzthiazolyl, benzoxazolyl, 
benzoxadinyl, benzimidazolyl, indolyl, indazolyl, 3,4-methylenedioxyphenyl, dihydrofuranopyrimidinyl, dihydroth- 
ienopyrimidinyl, dihydropyrrolopyrimidinyl, camphanyl, tetrahydrothianaphthenyl, cyclopenta[2,1-f]indolinyl, imidaz- 
opyrimidinyl, pyrrolopyridyl, furanopyridyl or xanthinyl. 

. The compounds according to claim 1 or claim 4, wherein the subsutituents when Z is an optionally substituted het- 
erocyclic group are same or different with each other, and which are any of hydroxy, nitro, helogeno, C^g alykl, C,. 
6 alkoxy, C^ 6 haloalkyl, optionally substituted phenyl, optionally substituted benzyl, C,. 6 alkylsulfonyl or oxo. 

The compounds according to any of claim 1 , claim4 and claim 5, wherein the heterocyclic group represented by Z 
is pyridyl, pyrimidinyl, indolyl or quinolyl. 

The compounds according to any of claims 1 through 6, wherein A is 1 -imidazolyl or 1H-pyrazol-5-yl being substi- 
tuted at the 4th position of the benzene ring. 

A process for producing compounds represented by a general formula (1 ); 



79 



EP 1 101 759 A1 




0 

-NC-B-Y-Z 

I 



< 1 ) 



wherein A, B, R 1 , Y and Z are as defined above, by subjecting an amine compound represented by a general for- 
mula (2); 




-NH 
i 



C 2 ) 



wherein A and R 1 are as defined above, and a carboxylate compound represented by a general formula (3); 

HOOC-B-Y-Z (3 

to dehydration and condensation. 

A process for producing compounds represented by a general formula (V); 




0 

-NC-B' -Y' -V 
i 

R l 



( 1 ' ) 



wherein A is as defined above, and B\ Y' and Z' are respectively same as B, Y and Z defined in the claims 1 
through 8 excluding groups be possibly halogenated by a halogenating agnet, such as hydroxy and amino, by 
halogenating a carboxylate compound represented by a general formula (3'); 

HOOC-B'-Y'-Z' (3') 

wherein B\ Y' and Z' are as defined above, to obtain an acid chloride represented by a general formula (4); 

CIOC-B'-Y'-Z* (4) 

wherein B\ Y' and Z' are as defined above, and then subjecting the Obtained acid chloride to a reaction with 
the amine represented by the general formula (2) in the claim 8. 

A drug for hyperlipemia comprising one or more compounds represented by a general formula (1); 
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A 




0 

-NC-B-Y-Z 
i 

R 1 



( 1 ) 



wherein A, B, Y, Z and R 1 are as defined above, or the pharmaceutical^ acceptable salts thereof as the active 
ingredient. 

11. The drug for hyperlipemia according to the claimlO, wherein the group represented by Z in the general formula (1) 
is optionally substituted chroman-2-yl, optionally substituted 2,3-dihydrobenzofuran-2-yl, optionally substituted thi- 
ochroman-2-yl, optionally substituted 2,3-dihydrobenzothiophene-2-yl, optionally substituted 1 ,3-benzoxathiol-2-yl, 
optionally substituted 1 ,4-benzoquinon-2-yl or optionally substituted 1 ,4-naphthoquinon-2-yl. 
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